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Non-comparability in patient selection and unreliability in data-collection
are major methodological problems in stroke rehabilitation research. This thesis
describes and evaluates methods of prognostic stratification and integrated
multidisciplinary data-collection which are then used to assess the effectiveness of a
stroke rehabilitation unit.
The Orpington Prognostic Score (OPS) was derived from a study of
clinical determinants of stroke outcome in 96 elderly patients and incorporates measures
of motor deficit, proprioception, balance and cognition. OPS correlated with Barthel
index at discharge and was more predictive compared with either the Edinburgh
Prognostic Score (r2=0.89 v 0.57) or with the initial Barthel ADL index (r2=0.89 v 0.24).
Patients with OPS <3 were discharged early whereas those scoring >5 required long-term
care. The predictive value of prognostic stratification using OPS was validated in a later
study in 217 stroke survivors which confirmed previous observations. The score was
also comparable to initial urinary incontinence for sensitivity (96% v 90%) and
specificity (36% v 39%) but had a greater predictive value for institutionalisation (82%
v57%).
A 6 month evaluation of a ward-based, integrated, multidisciplinary
computerised stroke assessments system showed a high level of acceptability. The
increase in workload (15-60 minutes/week) was balanced by the benefits in patient care
and research. A high degree of completeness (>90%) and accuracy (>95%) of data
(1113 assessments on 67 patients) was seen.
These methods were used in a prospective study in which patients with
comparable characteristics were randomly allocated to a stroke unit (n=124) or to general
medical wards (n=121) and received comparable therapy input. A significantly better
outcome was seen in patients with intermediate prognosis (OPS 3-5) managed on the
stroke unit (discharge home: 75% v 52%, p<O.001; Barthel index at discharge: 15 v 13, p
<0.05; mean hospital stay: 48.7±17.2 v 104.6±28.6 days, p<O.001) . This difference in
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outcome was not seen in the 'good" or the "poor" prognostic groups. The rate of
functional recovery was faster and there appeared to be a mechanism of expediting
discharges on the stroke unit. Younger patients on the stroke unit (n=53) showed better
outcome when compared with those on general wards (n=48) on a range of measures
(discharge home 83% v 60%; median Barthel index 17 v 13; median length of hospital
stay 27 v 56 days). This difference was not seen in older patients (stroke unit, n=71;
general wards, n=73), except for shorter hospital stay on the stroke unit (36 v 84 days).
This may reflect better organisation of multidisciplinary care on geriatric wards.
These fmdings demonstrate the value and importance of the
standardisation of measurement in stroke rehabilitation research, particularly in the
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CHAPTER 1. INTRODUCTION AND REVIEW OF LITERATURE
1.1 INTRODUCTION
1.1.1 Epidemiology of stroke
Stroke is recognised as a major health problem and a leading cause of
death and disability in the adult population (Consensus Conference,1988;
WHO,1971,1989; Royal College of Physicians,1989). Although several studies suggest
that stroke-associated mortality has declined in the Western world since the mid-sixties
(Baum & Goldstein,1982; Garraway,1983a,1985; Charlton & Velez,1986; Royal College
of Physicians,1989; Klag, Welton & Seidler,1989; Ebrahim,1990), it still accounts for
10-15% of all deaths in Britain, especially in elderly people (Oxfordshire Community
Stroke Project,1983; Gardner, Winter & Barker,1984; Office of Population Censuses &
Surveys,1986; Royal College of Physicians,1989).
Despite the decrease in mortality, stroke prevalence has remained
unchanged over the past several decades (Sorenson, Boysen, Jensen et al.,1982;
Kurtzke,1982; Garraway,1983a,b; Bamford, Sandercock, Dennis & Warlow,1988). As
only a third of stroke survivors will make a good recovery (Royal College of
Physicians,1989; Bamford, Sandercock, Dennis & Warlow,1990), it is a major cause of
chronic disability in older individuals. Stroke is estimated to be responsible for 14%-25%
of severe disability in the community (Harris,1971; Gresham, Phillips, Wolf et al.,1979;
Taub, Wolfe, Richardson et al.,1994) and has significant long-term resource implications
for health and social services (Royal College of Physicians,1989).
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1.1.2 The cost of stroke
The cost of stroke is high and accounts for approximately 3.9 to 4.6% of
the total National Health Service expenditure (Carstairs,1976; OHE,1988). It is the single
most expensive disorder managed in general hospitals (Carstairs,1976) and is estimated
to cost £3 miffion annually (1986 costs) in an average district in England and Wales
(Consensus Conference,1988). Stroke patients occupy nearly 21% of general medical
beds (Wade, Wood & Langton-Hewer,1985) accounting for 10% of the district thy-bed
costs (Langton-Hewer,1990). Furthermore, poor coordination between hospital and
community services results in about 40% of all hospital resources for stroke being used
by 5-10% of patients who need major long-term support in homes or in the community
rather than hospital care (Wade, Wood & Langton-Hewer,1985).
1.1.3 The future
The hospital burden of stroke is likely to escalate significantly in future
because of the "ageing" of population (World Health Organisation,1984; Brommels,
Tilvis & Autio,1987; OHE,1988). The projections of declining incidence of stroke
(Ciarraway, Whisnant & Drury,1983a; Broderick,1993) are not universally accepted
(Wolfe & Burney,1992) and it is envisaged that demographic changes will result in either
no change or even an increase in first-ever strokes in England and Wales by the year
2023 (MaInigren, Baniford, Warlow et al.,1989; Wolfe & Burney,1992). Most of these
strokes will occur in elderly people because of an age-related increase in incidence
(Oxfordshire Community Stroke Project,1983; Bamford, Sandercock, Dennis &
Warlow,1988). Elderly people are more likely to be hospitalised because of higher levels
of fraility, co-morbidity, additional disabilities and social isolation (Wade &
Langton-Hewer,1985a; Bamford, Sandercock, Warlow & Gray,1986). As fatalitY will
be high in this group of patients, there will be only modest increases in the number of
severely disabled people in the community (Malmgren, Bamford, Warlow et al.,1989).
15
It appears that increased burden of health care of stroke patients will
primarily be that of caring for those in acute stages of stroke and not that of management
of chronic disability in the community. This is is likely to push hospital costs of stroke
management even higher than at present and has resulted in an urgent emphasis on
developing cost-effective strategies of stroke management in hospitals based on
standardised assessments and organised therapy input (Royal College of
Physicians,1989).
1.2 REDUCING THE BURDEN OF STROKE
There is no single measure which, in itself, can overcome the burden of
stroke either to the health services or to society. A pragmatic strategy would involve
intervention at several levels (Table 1.1) ranging from prevention of stroke to alleviation
of handicap in community settings (WHO,1971,1988; Consensus Conference,1988;
Wade,1992a,1993b).
1.2.1 Stroke Prevention
The role of aggressive strategies aimed at stroke prevention cannot be
overestimated. It is generally accepted that no intervention would have a greater impact
on quality of life in old age than prevention of stroke (WHO,1971). Several unequivocal
studies have shown that measures such as adequate control of hypertension (MRC,1985;
Amery, Brixo, Clement et al.,1985,1986; MacMahon, Peto, Cutler et al.,1990; Collins,
Peto, MacMahon et al.,1990), antiplatelet drugs (eg. aspirin) in patients with
atherosclerosis (Antiplatelet Trialists Collaborative Group,1988;1994) and the use of
anticoagulants in patients with atrial fibrillation (Stroke Prevention in Atrial Fibrillation
Study Group,1990,1991; Albers, Sherman, Gress et al.,1991; European Atrial Fibrillation
Trial,1993) significantly reduce the risk of stroke in the trial setting.
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Table 1.1 Reducing the burden of stroke.
Prevention (Primary and Secondary):
Modification of risk factors: e.g. hypertension, smoking, lifestyle
Medical treatment: antiplatelets, anticoagulants
Surgical treatment: carotid endarterectomy
Effective Therapy:
Prevention and early treatment of acute complications
Medical to minimise impairment
Rehabilitation to minimise disability
Adaptations to minimise handicap
Better Support:
Patient and family - Counselling, education, training
Health services - community nursing, domiciliary rehabilitation
Statutory services - personal care, respite care
Voluntary agencies - clubs, information, day centres
17
Management of risk factors in the community including lifestyle changes
are important aspects of stroke prevention and have been discussed at length elsewhere
(Rose,1981; Rose & Day,1990; Ebrahim,1990; OXCHECK Study Group, 1991). To
summarise, there is evidence that lifestyle changes such as cessation of smoking (Bonita,
Scragg, Stewart et al.,1986; Colditz, Bonita, Stampfer et al.,1988; Wolf, D'Agostino,
Kannel et aL, 1988; Shinton & Beevers,1989; Donnan, McNeil, Adena et al.,1989;
Shaper, Phillips, Pocock et al.,1991), lower cholesterol intake (Kannel & Gordon,1974;
Shaper, Phillips, Pocock et al.,1991; Dennis & Warlow,1991; Warlow,1992) and
exercise (Shinton & Sagar,1993) may reduce the risk of stroke. The success of any
preventive programme implemented in the community, however, will depend upon
adequate resorces, targeting (individual risk approach), acceptance rates and the ability to
provide effective continued intervention and follow up (OXCHECK Study
Group,1991;1994; Cutler, Grandits, Grimm et aL,1991).
The increasing availability and proven efficacy of carotid
endarterectomies in prevention of stroke has been another important development
(European Carotid Surgery Trialists' Collaborative Group,1991; North American
Symptomatic Carotid Endarterectomy Trial,1991; Brown & Humphrey,1992). Although
carotid endarterectomy may prevent strokes in individual patients, the procedure is
unlikely to have any major impact as a stroke prevention strategy in the community
(Hankey,1992).
The overwhelming evidence in favour of active intervention in stroke
prevention has resulted in a government backed nation-wide drive to reduce the
incidence of stroke (Health of the Nation,1991).
1.2.2 Effective Acute Management
Once a stroke has occurred, the predominant aim of management is to
restore function. This can be achieved by medical or surgical means aimed at reducing
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the size of the infarct and, thereby, the severity of impairment or by rehabilitation aimed
at minimising disability secondary to this impairment (Table 1.1).
General treatment of all stroke patients comprises supportive and
symptomatic measures which should be available to all stroke patients, especially if
admitted to hospitals. These include maintenance of stable respiratory and
cardiovascular function with particular attention to oxygenation and appropriate blood
pressure, correction of fluid electrolyte imbalance and monitoring blood glucose levels,
ensuring adequate nutrition, preventing hypo/hyperthermia as well as complications such
as aspiration pneumonitis, urinary retention or infection, venous thromboembolism,
seizures, pressure sores, contractures or dislocated/frozen shoulder. Despite the lack of
direct evidence from controlled prospective studies, it is likely that interactive general
management of stroke patients in the acute phase will result in lower mortality
(Langhorne, Williams, Gilchrist, Howie,1993) and morbidity (Wade,1993b).
The role of specific medical or surgical interventions (except for surgery
for hydrocephalus associated with cerebellar haemorrhage) remains controversial
(Wade,1993b). Several studies involving a large number of therapeutic agents have been
undertaken in the past with equivocal results (Hankey,1992; Wade 1992a). The current
accepted view is that there is little that medical treatment and nothing that vascular
surgery can do to alter the immediate outcome after cerebral infarction
(Sandercock,1987; Rothrock & Hart,1991; Hankey,1992). This view may be set to
change in the near future. Preliminary studies with thrombolytics (Levine & Brott,1992)
and N-methyl-D-aspartame (NMDA) receptor antagonists (Scatton, Carter, Benavides et
al.,1991) have shown encouraging results and definitive multicentre studies are currently
in progress. The availability of potentially effective treatments for acute stroke will
revolutionise clinical practice and have a significant impact on stroke management
strategies.
It will be some time before these advances will result in changes in
mainstream clinical practice. Until such time, early and planned multidisciplinary
rehabilitation remains the cornerstone of stroke management, especially in patients
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admitted to hospitals where such intervention may lead to shorter hospital stays and
better functional outcome (Ebrahim,1990; Wade,1992a,d; 1993a,b). Effective
management of stroke also requires true integration of services across areas of interest
(e.g. medical, rehabilitation and social services) to ensure mechanisms for timely
mobilisation of appropriate resources and over time to achieve a seamless service from
the onset of stroke to long-term care (Wade,1992b).
1.3 REHABILITATION IN STROKE
Rehabilitation in stroke is not simply being treated by a therapist or a
group of therapists but involves the whole spectrum of management of disability tailored
to restore patients to their fullest possible physical, mental and social capability
(Langton-Hewer,1990; Wade 1993a).
1.3.1 Principles of Rehabilitation
The basic principles that should be applied throughout rehabilitation of
stroke patients are:
1) Documenting impairments, disabilities and handicaps and, where possible, measuring
them using simple, valid scales.
2) Maximising independence and minimising learned dependency.
3) Taking account of the whole person and the environment.
(Consensus Conference,1988)
1.3.2 Objectives of Rehabilitation
The goals of rehabilitation are not always easy to define because it deals
with the whole spectrum of human performance. In general, rehabilitation should aim to
20
maximise patients' role fulfilment and independence in their environment within the
limitations imposed by underlying impairments and availability of resources
(Wade,1992d). It should help them to make the best adaptation possible to any
differences between the roles desired and the roles achieved following stroke. Another
important objective of the rehabilitation process is to monitor regularly the services
provided to ensure that the best possible value is being obtained from the money and
effort being expended (Langton-Hewer 1990).
1.3.3 Process of Rehabilitation
The process of rehabilitation has been described as a problem-solving
educational process focusing on disability and aiming to reduce handicap (Wade,1992d).
Its components are:
1) Assessment: which include measurement of deficits, identification of problems and
analysis of underlying causes.
2) Planning: which is the process of goal setting based on identification of aims,
objectives and targets.
3) Intervention: which has two further components:
a) care necessary to maintain status quo, and,
b) therapy to improve recovery.
4) Evaluation: which includes monitoring of patients' progress (or lack of it) and
frequent assessments of the rehabilitation process itself.
1.3.3.1 Assessment
Prior to commencement of a rehabilitation programme, it is necessary to
ascertain the precise nature and severity of deficits. The use of assessments enables
problems to be identified and quantified so that patients' progress can be monitored to
provide a logical basis for treatment and management (Langton-Hewer,1990).
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The major aims of assessment are to identify the main areas of difficulty
and their underlying causes, prognostic factors indicative of successful outcome and,
most importantly, the aims of the patient and the family (Wade,1992d). Assessment is
best carried out using standardised simple measures which are well-validated, reliable
and sensitive enough to detect significant changes. As rehabilitation deals with the
ill-defined concept of human performance, a considerable number of areas for potential
assessment exist and a large number of techniques have been used. It may be more
pragmatic and productive to select a small group of scales relevant to the objectives of
intervention than to use comprehensive assessments to evaluate the overall outcome of
rehabilitation (Keith,1990). There is considerable controversy about "assessment tools"
relevant to stroke practice and this aspect of stroke rehabilitation has been discussed at
length in a later section (Section 1.6).
1.3.3.2 Planning
Many difficulties in stroke rehabilitation arise because the goals of
intervention are not set in advance or because these have not been discussed and agreed
upon by all relevant parties (Wade,1992d). The two major problems in goal-setting
include failure to use a "common language" between various professionals, or between
professionals and patients and, secondly, to agree upon a timeframe during which the
rehabilitation process needs to be accomplished (Davis, Davis, Moss et al.,1992). There
is often a discrepancy between the goals of the patient and their families and those of
professional staff. An essential function of the whole rehabilitation team is to identify
and modify unrealistic expectations of the patient and their family by making them more
aware of the nature of residual deficit and expected prognosis as soon as these are
reasonably clear (Wade,1992d). The areas of practical importance in goal setting are:
1) Accommodation: where will the patient live and what physical adaptations will be
needed?
2) Personal support: what help will be essential for the patient?
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3) Life satisfaction: what roles will the patient be fulfilling within his/her social setting
and how will they be occupying their time?
1.3.3.3 Therapy Intervention
The objectives of therapy intervention are two-fold, firstly to prevent
deterioration and maintain status quo and secondly to improve outcome by minimising
disability and reducing handicap. Traditional therapy input lacks a proper physiological
basis because little is known about the processes underlying the return of neurological
function (Wade,1993a). A recent study using positron emission tomography suggests that
"new" cerebral areas, usually in the frontal cortex and not used in normal persons, are
activated during the recovery process (Weiller, Chollet & Friston et al.,1992). In
addition, activation of the unaffected side is altered suggesting considerable changes in
brain activity following stroke. These preliminary observations need wider confirmation
and further research is required in conjunction with therapy disciplines to provide a
scientific basis for rehabilitation in stroke.
Specific therapy interventions
Literature on therapy intervention in stroke is scant and consists largely of
poorly-designed studies undertaken in small groups of patients (Langton-Hewer,1990;
Wade,1992a). An overview of these studies suggests:
1) It is virtually impossible to design trials comparing therapy with no therapy despite no
proof of effectiveness because of ethical considerations (Langton-Hewer,1990).
2) There are few trials which compare different therapeutic techniques and none has
shown conclusively that one technique is superior to any other in the major areas of
physical therapy (Feldman, Lee, Unterecker et al.,1962; Stern, McDowell, Miller &
Robinson,1970; Inaba, Edberg, Montgomery & Gillis,1973; Logigian, Samuels, Falconer
& Zagar,1983; Dickstein, Hocherman, Pillar & Shaham,1986; Lord & Hall,1986;
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Edmans & Lincoln,1991) or in speech and language function (David, Enderby &
Bainton,1982; Howard, Patterson, Franklin et aL,1985; Lincoln, Pickersgil, Hankey &
Hilton,1982; Lincoln & Pickersgill,1984; Lincoln, McGuirk, Mulley et al.,1984).
Randomised studies on social services intervention (Towle, Lincoln & Mayfield,1989)
and on counseling and education to carers (Lincoln, Jones & Mulley,1985; Evans,
Matlock & Bishop,1988) have also failed to show any significant differences between the
study and control groups.
3) There appears to be a direct relationship between severity of stroke and the amount of
therapy actually given. More severely disabled patients tend to receive more therapy
(Brocklehurst, Andrews, Richards & Laycock,1978; Wade, Skilbeck, Langton-Hewer &
Wood,1984) and there are concerns that intensive treatment is being offered to patients
who are unlikely to benefit from such input (Brocldehurst, Andrews, Richards &
Laycock,1978).
Duration and Intensity of therapy
The amount of formal therapy received by stroke patients is small and
averages 46 minutes each working day (Wade, Skilbeck, Langton-Hewer & Wood,1984)
or 3-4% of a patient's time awake in each week, even in specialist centres
(Tinson,1989). The effects of intensive outpatient therapy (4 days a week), conventional
therapy (3 half-days a week) and no therapy in stroke patients were investigated in a
randomised, controlled trial (Smith, Goldenberg & Ashburn,1981). The results showed a
small but definite relationship between the amount of therapy given and the amount of
improvement in ADL function. Patients who received no therapy deteriorated
significantly compared with the other two groups. In a more recent study complying with
rigorous trial standards, patients with incomplete arm paralysis were shown to benefit by
an enhanced level (twice the usual level) of therapy input (Sunderland, Tinson, Bradley
et al.,1992). This improvement was due to improvement in general arm-function rather
than changes in attention or adaptive mechanisms. There now is increasing evidence that
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early and intensive therapy has a beneficial effect on the speed of early recovery,
although its long-term benefits remain equivocal (Garraway, Akhtar, Prescott &
Hockey,1980; Garraway, Akhtar, Hockey & Prescott1980; Smith, Garraway, Smith &
Akhtar,1982; Hamrin,1982a,b; Sivenius, Pyorala, Heinonen et al.,1985;
Indredavik,Bakke, Solberg et al.,1992).
1.3.4 Problems in assessing the effectiveness of rehabilitation
The objective assessment of the effectiveness of rehabilitation in stroke
has proved difficult for several reasons. Major factors which contribute to this problem
are spontaneous recovery from stroke, difficulty in defining the extent of need,
perceptions of "good" outcome and the methodology of studies undertaken in the past.
Spontaneous recovery from stroke
The majority of patients who survive stroke will exhibit degrees of
spontaneous recovery either due to return of neural control mechanisms or because of
adaptive mechanisms which involve the use of alternative strategies. The few detailed
studies on the recovery process (Marquardsen,1969; Andrews, Brocklehurst, Richards &
Laycock,1981; Skilbeck, Wade, Langton-Hewer & Wood,1983) have shown that
recovery is fastest during the first three months, the very period during which patients are
likely to receive maximum rehabilitation input. This makes it difficult to disentangle the
effects of rehabilitation from spontaneous recovery and is reflected by the high level of
controversy in the literature (Wade,1992a).
Difficulty in defining the extent of need
The extent of need is also difficult to define. Although most patients will
have some disabilities and problems relating to the stroke, it is unlikely that the level of
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disability will always relate to the scale of problems encountered by stroke patients. A
severely disabled person who needs nursing home care has few rehabilitation
requirements and does not pose a serious management problem. The rehabilitation needs
of a moderately disabled person who chooses to live alone in inappropriate
accommodation, on the other hand, are great and require an inordinately high level of
resource input.
Perceptions of "good" outcome
The aims of rehabilitation vary according to the expectations of involved
parties (Wade,1993a). The aim for hospitals may be to discharge patients as soon as
possible whereas the aim for the patient may be to return to previous functional status,
even if this is unattainable. The aim for caters may be to minimise the level of input they
need to provide, even at the cost of institutionalisation. Many of the difficulties
ultimately faced in the management of patients can be traced back to conflicts between
the aims and objectives of different parties (Wade,1992d). Differences in expectations
and perceptions of "good" outcome have resulted in considerable variability in the
results of stroke rehabilitation studies depending upon the point of view of the
investigator.
Methodology of rehabilitation studies
Several methodological problems are encountered when evaluating specific rehabilitation
techniques. These include:
1) Difficulty in separating out the effects of therapy interventions from those of medical,
nursing and social input.
2) Ethical constraints in designing controlled trials in which a patient group may receive
no therapy input.
3) Variability in patient samples, rehabilitation settings and duration and type of therapy
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received by patients.
4) Inadequate sample sizes, poor study-designs and inappropriate outcome measures
(Wade,1992a).
5) Lack of a scientific basis for some of the interventions undertaken (Lind,1982).
1.3.5 Conclusions on rehabilitation
The review of literature on rehabilitation suggests that:
1) Well-organised and planned rehabilitation which is guided by well-defined goals
based on adequate assessments and negotiations with patients/carers reduces disability
and long-term institutionalisation.
2) There is no evidence to support any specific treatment technique. A pragmatic,
functional approach is recommended and adherence to unscientific theories (eg. Bobath)
is discouraged (Wade,1992d).
3) Early and intensive intervention by therapists may speed recovery and hasten
discharge from hospital without increasing the total amount of therapy input
1.4 ORGANISATION OF REHABILITATION
In the course of their illness, stroke patients will interact with many
professionals who often work for different agencies (Wade,1993a). The scope for
well-meaning but uncoordinated action is very great and has been recognised in the
review on the state of stroke services in Britain (Consensus Conference,1988). The major
problems identified include:
1) Misunderstanding and rivalries between professionals.
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2) Breakdown of communication between professionals, patients and their carers.
3) Insufficient appreciation of the impact of stroke on patients' families.
4) ill-prepared and sometimes unplanned discharges.
5) Serious shortage of therapy.
6) Long periods during which patients are unoccupied.
7)111-considered admission to hospital.
8) Failure to recognise and respond to mood disturbances.
9) Delegation of care to inadequately trained medical staff.
10) Confusion caused by too many people being involved.
These criticisms suggest that organising stroke care may be advantageous
for patients and health services (Reding & McDowell,1989; Ottenbacher & Jannell,1993;
Wade,1993a,b). Despite the obvious advantages of organisation of services, there has
been little progress until recently because of the fear that changes in pre-existing services
may incur large costs but bring only small benefits. The changes occurring in the British
health system are forcing service providers to consider the setting and monitoring of
standards in patient care, which has been responsible for altering present hospital centred
systems towards more problem and service oriented systems. These pressures have
resulted in a "fresh look" at the provision of stroke services and several models of care
are currently in use or being developed (Langton-Hewer,1990; Wade,1992a; Russell,
Hamilton & Tweedie,1993). Current strategies include stroke care areas on general
medical wards (Wade, Wood & Langton-Hewer,1985; Stephen & Lightbody,1991),
stroke units (acute and rehabilitation), hospital stroke teams (Wood-Daupinee, Shapiro,
Bass et al.,1984; Stone,1987) and stroke teams in the community (Young &
Forster,1991;1992; Gladman, Lincoln & Barer,1993; Gladman & Lincoln,1994). Of




The concept of specialist stroke units to provide care for stroke patients
was first proposed over 20 years ago (WHO,1971; Rehabilitation Study Group,1972).
Despite this, there continues to be considerable debate about their definition and
composition (Bonner,1973; McCann & Culbertson,1976; Issacs 1977; Feigenson &
McCarthy,1977; US Dept. of Health,1976; Garraway,1985; Wade,1992a; Langhorne,
Williams, Gilchrist & Howie,1993) as well as their role in managing stroke patients
(Garraway,1985; Reding & McDowell, 1989; Dobkin,1 989; Langton-Hewer,1 990;
Ottenbacher & Jannell,1993; Wade,1993a; Langhome, Williams, Gilchrist &
Howie, 1993).
The definition of a stroke unit relevant to the investigations undertaken in
this thesis is "a geographic location within the hospital designated for stroke and
stroke-like patients who are in need of rehabilitation services and the skilled professional
care that such an unit can provide" (McCann & Culbertson,1976). The characteristic
features of these units include:
1) Identification and awareness of the objectives of rehabilitation.
2) Development and implementation of a collaborative multidisciplinary policy for stroke
management.
3) Comprehensive assessment of all aspects of patients' illness and disability.
4) Development of an educational role.
(Isaacs,1977; Garraway,1985; Ebrahim 1990)
Although many different disciplines have been suggested for inclusion in
stroke rehabilitation teams (Garraway,1985), the core professionals are a physician,
nursing staff, physiotherapists, occupational therapists, speech therapists and medical
social workers all of whom have important contributions to make to stroke rehabilitation
(US Dept of Health,1976; Isaacs,1977). Co-ordinated action is required to formulate and
provide an integrated rehabilitation plan suited to the individual problems and disabilities
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of each patient. This involves regular team meetings and multidisciplinary ward rounds
with each member participating in all activities of the stroke unit (Isaacs,1977).
Two different forms of stroke unit care have been described:
1) "intensive care" units, which enjoyed brief popularity in the early seventies and may
again be relevant, keeping in view recent developments in acute management.
2) Non-intensive (rehabilitation) units incorporating an integrated multidisciplinary
programme of either acute management with rehabilitation or rehabilitation services
alone.
(Garraway,1985; Wade,1992a)
1.5.1 Acute (intensive care) stroke units
The possibility of altering the course of stroke by aggressive intervention
in the acute phase has lead to proposals of stroke intensive care units modelled on the
lines of coronary care units. Although several reports have described some form of
evaluation of acute stroke units (Kennedy, Pozen & Gabelman,1970; Carpenter &
Reed,1972; Cooper, Olivet & Woolsey,1972; Drake, Hamilton, Carisson &
Blumenkrantz,1973; Pitner & Mance,1973; Norris & Hachinski,1976; Erila &
Ilmavirta,1990; Hommel, Memin, Besson & Perret,1991; Morris, Grosset, Squire et
al.,1993), there are only 5 controlled studies reported in the literature (Kennedy, Pozen &
Gabelinan,1970; Drake, Hamilton, Carisson & Blumenkrantz,1973; Pitner &
Mance,1973; Norris & Hachinski,1976; Erila & Ilmavirta,1990). Formal randomisation
of a small number of stroke patients has been undertaken in only one of these studies
(Erila & Ilmavirta,1990).
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A prospective study on stroke patients managed on a stroke intensive care
unit and two community hospitals showed no difference in acute mortality between the
three settings (Kennedy, Pozen & Gabelman,1970). In a study involving 6 hospitals,
Drake et al. (1973) compared patients in three neurovascular care units with matched
stroke patients on general wards in three other district hospitals. Patients managed on the
neurovascular units showed improved mortality and fewer complications compared with
general wards. However, there was considerable variability within and between
hospitals. Hospitals which had shown low mortality and complication rates on
neurovascular units already had a low complication rate prior to the establishment of
these units. This suggests that the observed differences were due to practices already
prevalent in these hospitals rather than due to the establishment of specialist units. In
another study, mortality was comparable between 81 stroke patients managed on a stroke
intensive care unit and matched controls managed on general neurological wards (Pitner
& Mance,1973).
Recent years have seen a resurgence of interest in acute stroke units for
patient management and stroke research. The potential benefits of these units include:
1) the opportunity for early treatment with thrombolytic, neuroprotective or
anticoagulant drugs.
2) the opportunity for randomised trials of acute treatments (pharmacological &
non-pharmacological) and of novel investigations in stroke.
3) improved coordination within the stroke team.
(Lees,1992; Russell, Hamilton & Tweedie,1993)
There is considerable geographical variation in the organisation of these
units depending upon perceived needs and the availability of resources. The "core"
working practices of most acute units include direct admission of stroke patients as early
as possible after acute onset, comprehensive investigations including universal CT
scanning at the time of admission and intensive medical, nursing and therapy input
(Lees,1992; Hinkle,1992; Russell, Hamilton & Tweedie,1993).
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There are no adequate randomised controlled studies on modern acute
stroke units reported in the literature and their effectiveness in reducing mortality or
morbidity remains unknown. Acute stroke units will, undoubtedly, facilitate acute
thrombolytic or neuroprotective intervention in individual patients but their overall
contribution in reducing the burden of stroke remains open to question. Approximately
15% of the strokes are haemorrhagic and not suitable for thrombolytic interventions. Of
the remainder, up to 50% of patients present too late for any acute intervention and about
25% of patients have strokes during sleep when the time of onset cannot be determined
(Harper, Haigh, Potter & Castleden,1992). In a recently published evaluation of 200
patients admitted to the Glasgow unit, although 70% of the patients had presented within
12 hours of stroke, only 9 (4.5%) were eligible for any kind of acute thrombolytic
intervention (Morris, Grosset, Squire et al.,1993). This was confirmed in a more recent
study undertaken to ascertain the number of patients meeting the eligibility criteria
commonly applied for pharmacological intervention in acute ischaemic stroke
(Panayiotou, Fotherby, Potter & Castleden,1994). The study showed that 94% of the 410
stroke patients presenting to a disirict general hospital would be ineligible for any
pharmacological treatment, if available, according to current criteria for intervention.
The mean duration of stay on acute stroke units is estimated at
approximately 72 hours (Lees,1992), which may be not be long enough for a significant
proportion of stroke patients to stabilise so that their therapy needs can be assessed. A
recent study has shown that the conversion of an 8-bed acute stroke care unit offering
intensive early management to an 8-bed stroke rehabilitation unit resulted in better
outcomes (Parfenchuck, Parziale, Liberman et al.,1990). A higher percentage of patients
were discharged home with fewer patients requiring institutionalisation. Although the
length of hospital stay was increased, the overall costs to the hospital were reduced due
to more efficient use of beds.
Some studies suggests that management on an acute stroke unit may lead
to a lower rate of post-stroke complications (Kennedy, Pozen, Gabelman et al.,1970;
Drake, Hamilton, Carlsson et al.,1973) but this has not been confirmed in other
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controlled studies. Acute stroke units may have a limited role in reducing immediate
post-stroke mortality, probably because most of the early mortality is due to irreversible
neurological damage rather than due to preventable causes. The reduction in mortality
reported by Langhorne et al. (1993) appears to be generic to stroke unit management
rather than being limited to acute stroke units. The studies included in the meta-analysis
support the conclusion that stroke units which managed the whole stroke episode rather
than the first few days of an illness were more effective in preventing mortality, possibly
because of greater awareness and early management of complications which develop
over time in stroke patients (Dromerick & Reding,1994).
Acute stroke units require relatively high multidisciplinary staffing and
equipment levels which makes them considerably more expensive than average units
with similar bed complements (Lees,1992; Hinkle,1992; Russell, Hamilton &
Tweedie,1993). The cost-effectiveness of such units needs to be proven before they can
be recommended in mainstream clinical practice.
The value of acute stroke units in stroke research should not be
underestimated. The "window" for acute intervention to limit the extent of neurological
deficit is narrow and requires urgent investigations and interventions for any treatment to
be successful. There are several overviews of the problems encountered in acute stroke
research (Barer, Main & Lodwick,1992; Hankey,1992; Wade,1992a; Panayiotou,
Fotherby, Potter & Castleden,1994). These problems can only be overcome by the high
level of organisation represented in acute stroke units (Morris, Grosset, Squire et
al.,1993). The difficulties posed by the small numbers of suitable patients who can be
recruited for acute studies, even on such units, highlight the need for several similar,
adequately resourced, units to conduct definitive studies on acute stroke management
which have the potential to significantly alter clinical practice (Morris, Grosset, Squire
et al.,1993).
To summarise, there is little scientific evidence so far to suggest that
stroke intensive care units have any impact on reducing mortality or complications
during the immediate period following stroke onset (Millikan,1979; Garraway,1985;
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Wade,1992a). The benefits of such units at present may be limited to research.
Meanwhile, the emphasis of stroke management needs to be on improving outcome in
stroke survivors, principally by reducing disability and handicap. The role of
rehabilitation and of non-acute stroke (rehabilitation) units is central to this issue.
1.5.2 Non-intensive (rehabilitation) stroke units
Several studies have been undertaken to evaluate the role of non-intensive
stroke units in the management of stroke patients. A significant proportion of initial
studies were either non-randomised or poorly randomised but recent years have seen
several formally randomised studies comparing stroke management in specialist stroke
areas with general medical wards (Table 1.2).
1.5.2.1 Non-randomised studies
In an early study of stroke unit rehabilitation (Adams,1974), outcome in
elderly stroke patients in the years preceding the establishment of a stroke unit
(1948-1956) was compared with outcome following its establishment (1956-1958). The
study showed that there was a significant decrease in early mortality (<2 months) and a
decrease in the need for long-stay care. The number of patients achieving sufficient
functional independence to be discharged home rose from 40% to 60%. However, neither
the comparability of patient selection criteria and treatment methods nor the
standardisation of functional measures over a long period of observation was described in
the study. In another study, the proportion of stroke patients returning home rose from
13% to 58% following the establishment of a stroke unit in one hospital (Dow, Dick &
Crowell,1974). A comparable change was not seen in control patients of equivalent
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stroke severity who were managed in other hospitals without a similar unit. No attempts
were made at matching variables (other than the severity of deficit) between the study
and the control group and outcome measures did not include assessment of functional
status.
A significantly better outcome was seen in 224 patients managed on a
stroke rehabilitation unit compared with 110 patients approved for stroke unit care but
managed on general wards because of non-availability of beds on the specialist unit
(McCann & Culbertson,1976). Patients with moderate functional disabilities at the time
of admission benefited significantly from stroke unit rehabilitation, whereas no
significant differences were seen in patients with mild or severe disability. Practices
differed significantly between the two settings and the stroke unit was characterised by
aggressive "specialised" nursing and therapy policies with a high level of family
involvement. Similar results were seen by Feigensen and his colleagues (1979) in 589
stroke patients managed on a stroke unit compared with 78 stroke patients managed in
mixed disability rehabilitation wards scattered around the hospital. Both groups received
similar treatment programmes which were provided by staff who had rotated through the
stroke unit. The inequality in numbers between the two groups makes it difficult for any
conclusions to be drawn from this study.
Several other studies have described experiences of stroke rehabilitation
units (Isaacs & Marks,1973; Blower & Shaukat,1979; Von Arbin, Britton, de Faire et
al.,1980; Orgogozo, Castel, Dartigues et al.,1982; Langton-Hewer & Holbrook,1983).
Although limited in their impact, the results of these studies were interesting enough to
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There are ten studies in the literature which have used acceptable
randomisation techniques to compare outcome in stroke patients managed in specialist
settings with those managed in general settings (Table 1.2).
The first randomised controlled study on stroke unit rehabilitation was
undertaken in 82 patients (age range 36-82 years), 58% of whom were over 60 years of
age (Feldman, Lee, Unterecker et aL,1962). There were no significant differences in
outcome between the stroke unit group and control patients. The percentage of patients
becoming independent increased from 3 to 45% in both groups over the 12-month period
of the study (Table 1.2). It is possible that the small sample size and the heterogeneity in
functional abilities of patients included in each group may have masked small differences
(Type II error) which would have been apparent if a larger, more homogeneous
population was studied (Lind,1982).
The Birmingham study showed a trend towards better functional outcome
scores in the rehabilitation group, but this did not achieve statistical significance
(Peacock, Riley, Lampton et al.,1972). It was concluded that the lengthy and expensive
rehabilitation input required to achieve improved outcome would not prove to be
cost-effective. However, the number of patients included in the study was small and a
high proportion of control patients withdrew, weakening the power of the study.
The effectiveness of a 15-bed stroke unit was evaluated in a study
undertaken in Edinburgh (Garraway, Akhtar, Prescott & Hockey,1980). Stroke patients
aged over 60 years were admitted directly to the unit o10 general wards no later than 3
days after the acute episode. The outcome of acute management was assessed at
discharge or at the end of 16 weeks if patients continued to be in hospital. A significantly
higher number of patients managed on the stroke unit were functionally independent at
discharge compared with general wards (78/155 (SU) v 49/152 (GMW). The duration of
hospital stay was also significantly shorter in stroke unit patients (Table 1.2). There were
no significant differences in the total duration of physiotherapy (23 hrs ESU] v 42 hrs
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[GMW]) or occupational therapy (36 hrs [SU] v 45 hrs [GMWI) received by patients on
the stroke unit compared with general wards. There appeared to be advantages in
intensive treatment of a "middle" group of stroke patients compared with those suffering
from very mild or very severe deficits (Prescott, Garraway, & Akhtar,1982). The gains
of stroke unit rehabilitation, however, were not present at the end of one year because
some of the patients discharged from the stroke unit had lost their independence, whereas
other patients discharged from general medical wards had continued to improve
(Garraway, Akhtar, Hockey & Prescott,1980). The study included only 17% of the
eligible patients admitted to hospital and, hence, was not generalisable. The outcome of
the acute phase of rehabilitation was assessed at an inconsistent time (16 weeks or
discharge) making comparisons difficult. More patients managed on the stroke unit
received occupational therapy input compared with general wards (97% v 62%) and
treatment was started significantly earlier on the stroke unit (7 days v 22 days) which
may have significantly affected outcome (Smith, Garraway, Smith & Akhtar,1982).
In a small study in Uppsala (Hamrin,1982a,b), there were no differences
in outcome (mortality: 25% v 35%; institutionalisation: 40% v 27%) between stroke
patients managed on wards where staff had received specialist stroke training compared
with general wards. The lengths of hospital stay were also comparable. Follow-up over a
one year period did not show any differences in motor activity or ADL function between
the two groups. The design of the study, however, was not strictly random but according
to a fixed rota of admission. Results may have been influenced by the "spill-over" of
education onto the control wards which were aware of and responded to the
"competition".
Stevens and his colleagues (1984) studied the effectiveness of a 20-bed
stroke unit to which patients were admitted if considered "fit for and needing
rehabilitation". Survivors were screened at 4 month intervals for 1 year. Results showed a
significant decrease in mortality (31% v 41%), a higher discharge rate (63% v 52%) and
greater independence (47% v 38%) in patients managed on the stroke unit. The study,
however, included only 36% of the patients who would be eligible to participate. Patients
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on the stroke unit received significantly greater amounts of physiotherapy, speech
therapy and occupational therapy which would have affected results.
A study from Umea (Strand, Asplund, Eriksson et al.,1985) showed that
stroke unit management was associated with lower mortality, lower institutionalisation
and decreased lengths of hospital stay (Table 1.2). Patients managed on a 6-bed stroke
unit were more likely to be discharged (15% in hospital at 4 months compared with 39%
on general wards) and more likely to be independent in walking, dressing and personal
care. Their results also suggested that there were no differences in benefits to any
particular prognostic group. The randomisation process was not strict in this study as
patients were allocated to the stroke unit on a "first come, first served" basis with excess
patients going to general wards. Some of the patients on the stroke unit were further
randomised and included in a haemodilution trial (Asplund,1991).
A well-designed Norwegian study (Indradavik, Bakke, Solberg et
al.,1991) using a consistent approach to diagnosis, treatment and disability showed that
rehabilitation on a 6-bed stroke unit was associated with a higher rate of discharge
(56.4% v 32.7%), lower rate of institutionalisation (36.3% v 50%), lower mortality
(7.3% v 17.3%) and better functional outcome (Barthel score 79.7 v 65.8) at 6 weeks.
These benefits were still present at the end of one year. Low-dose heparin was used on
the stroke unit in patients with extensive hemiparesis which may have contributed to the
reduction in mortality. The nature of the unit was such that it is difficult to disentangle
the effects of the management of acute stroke from those of rehabilitation.
A study from Newcastle compared stroke management for elderly patients
on rehabilitation wards with general wards and showed no significant differences in
outcome in patients managed in either setting (Aitken, Rodgers, French et al.,1993). A
high proportion of eligible patients, however, were excluded (only 67 out of 398 stroke
patients were finally included) and the study was limited to elderly stroke patients
admitted on general medical wards.
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1.5,2.3 Conclusions on stroke units
The literature on the evaluation of stroke units suggests that:
1) Management on stroke units may be associated with reduction in stroke-related
mortality. The improvement in mortality does not appear to result in an increase in
morbidity. An overview of stroke trials (Langhorne, Williams, Gilchrist & Howie,1993)
showed an odds reduction of 28% for mortality within 4 months (Fig 1.1) which appears
to be sustained at 1 year. This odds reduction is greater than that reported for any
currently available medical or surgical intervention (Sandercock & Wilems,1992).
2) A significantly higher number of patients may regain functional independence on
stroke units. If institutionalisation, no matter how imperfect, were to be used as a proxy
measure for poor functional outcome, most studies show significant reductions for
patients managed on stroke units. These studies also emphasise the importance of
admission to stroke units soon after onset, early commencement of therapy and active
family participation in the rehabilitation process.
3) The effect of stroke units on hospital lengths of stay remains unclear probably because
this measure is liable to be influenced by hospital policy and other non-stroke related
factors. There was no difference in the hospital length of stay in one study, patients on
the stroke unit stayed longer in 3 studies but were discharged earlier in 3 other studies
(Table 1.2).
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FORMAL STATISTICAL OVERVIEW OF RANDOMISED TRIALS
OF STROKE UNITS VS GENERAL MEDICAL WARDS
DEAD AT 6 TO 12 MONTHS


















Discrete stroke wards	 153/457 213/545
All strictly randomised trials 	 133/532 152/533
Al) trials	 203/702 213/755
OVERALL TREATMENT EFFECT 3P 0.05
Ou.N r.ndoml..d
Fig 1.1 Reduction in morta'ity following stroke unit intervention.
(Reproduced with the kind permission of Dr Peter Langhorne)
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1.5.2,4 General problems in interpretation of results
Clinical practice has largely remained unchanged despite several studies
showing advantages of stroke unit rehabilitation. This is because:
1) Patient selection criteria in most studies are not defined and there appears to be
considerable variation in the type of patients included in different studies and even
amongst patients included in the same study.
2) There is considerable variation in the number of eligible patients who were finally
included in different studies. It is, hence, not possible to generalise the results of these
studies to clinical practice.
3) The assessment and outcome measures used in different studies vary considerably and
have been applied at different points during the rehabilitation process.
4) Despite adequate randomisation, the intensity and nature of therapy intervention has
not been documented in most studies, making them difficult to interpret or replicate.
5) Some studies have proved inconclusive because of inadequate sample sizes and
statistical problems.
6) The effect of publication bias in favour of "positive" studies cannot be ignored and
may influence the results of overviews on the benefits of stroke unit rehabilitation.
The most important shortcomings in the current stroke rehabilitation
literature centre around inadequacies in patient selection criteria and the multiplicity of
assessment procedures. Although comprehensive and repeated multidisciplinary
assessments of impairment and disability are the key to evaluating any rehabilitation
process, there is little agreement on appropriate assessments in stroke patients. This has
resulted in the use of a large number of measures which are often unstandardised and
applied at different points in time during rehabilitation. Meaningful interpretation and
reliable comparison of the results of future stroke studies will depend upon the
development of standardised assessment procedures.
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1.6 ASSESSMENTS IN STROKE REHABILITATION
Assessment in rehabilitation refers to the process of acquisition of the
information needed to define rehabilitation goals. Studies on stroke rehabilitation have
been hampered by the absence of a "common language" for assessment and many
researchers have used their own sets of measures. This is largely because of the lack of
an agreed framework or model for rehabilitation. Recent consensus on the
pathology-impairment-disability-handicap model (WHO,1980; Duckworth,1 984;
Granger,1984) provides the basic framework for defining appropriate assessments in
stroke rehabilitation (Wade,1992c). According to this model the focus for attention
should pass from pathology to handicap and from patient to environment during the
course of rehabilitation. Ideally, assessments should be aimed at one level at a given time
and all component items should relate to the level being measured (Wade,1992c). Some
overlap between assessments for different levels, however, is likely to occur in clinical
settings because these levels are not discrete but form a continuum of illness.
1.6.1 Choice of measures
The importance of knowing what information is wanted and why, i.e. the
"sensibility" of a measure, is central to the issue of choosing any measure in
rehabilitation (Feinstein, Josephy & WelIs,1986). The other necessary characteristics of a
measure are validity, reliability, sensitivity, simplicity and communicability
(Wade, 1992c).
Stroke rehabilitation deals with the broad and often ill-defined range of
human performance making it difficult to compare different patients or even monitor
overall progress in individual patients (Keith,1990). A large number of neurological,
physical and functional assessments with differing emphasis are currently available
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(Wade, 1992c) and can be divided into global assessments, which assess the overall
impact of stroke on individual patients, and specific assessments, which deal with a
single levels of impairment or disability.
There are numerous scales for measuring global disease severity, which
often use composite scoring systems (Wade,1986; Adams, Meador, Sethi et al.,1987;
Brott, Adams, Olinger et al.,1989; Orgogozo,1989). Composite scores of global disease
severity are unreliable because of the dominance of speech and language function over
other indices and because various disabilities are combined into one score (Capildeo &
Clifford-Rose,1979; Wade,1992c). Most scores also mix a variety of impairments and
disabilities without considering their interactions (Wade,1992c). A considerable amount
of work has been undertaken in developing and validating simpler and more specific
measures of stroke disability which are more appropriate in assessing and comparing
stroke patients and their management (Seale & Davies,1987; Keith,1990; Wade,1992c).
Consequently, global measures of disease severity are probably redundant because
simpler, more specific measures exist (Wade,1992c).
It is important to decide upon the least information necessary to achieve
the purpose of assessment. The temptation to collect large amounts of data needs to be
resisted because this is expensive in time and effort and often results in reduced accuracy
and completeness of the data collected (Keith,1990). Assessment protocols based on a
small selection of easy to use measures relevant to the goals of the field have been
recommended for wider use (Keith,1990; Wade,1992c). It also is best to use existing
measures wherever possible provided that these are valid for the purpose in mind,
reliable in the circumstances proposed and appropriate to the needs and resources
(Wade,1992c). Moreover, the use of existing measures also improves communicability
and allows other people to understand and interpret the data presented.
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1.6.2 Objectives of measurements in stroke
The major reasons to undertake assessments in stroke patients, especially
for hospital-based rehabilitation, are as follows:
1) To define the type of patient by ascertaining the extent of disability and the potential
for recovery and/or responding to intervention (prognostication).
2) To monitor the process of rehabilitation (evaluation).
3) To assess the degree of recovery and residual disability at the end of the rehabilitation
process (outcome).
1.6.3 Prognostication in stroke
Prognosis after stroke is related directly to the severity of initial
impairments and disabilities and there are several ways of predicting outcome. These
may be simple, specific measures or more complex assessments including multivariate
formulae. Simple measures include assessment of urinary incontinence (Wade, Skilbeck
& Langton-Hewer,1983; ; Gladman, Harwood & Barer,1992), changes in conciousness
levels (Teasdale & Jennett,1974) or assessment of the severity of individual motor,
speech or perceptual impairments (Wade,1992c). The more complex determinations
include estimation of the extent of anatomical damage (Bamford, Sandercock, Dennis et
al.,1991), assessments of aggregated motor deficit (Allen,1 984a,b), functional
impairment scores (Shah, Vanclay & Cooper,1989; Asberg & Nyedevik,1991), or a
combination of motor and functional impairments incorporated into multivariate scores
(Prescott, Garraway & Akhtar,1982; Stone, Patel & Greenwood,1993).
There has been considerable controversy over the merits of various sets of
prognostic indicators and their applicability to stroke research. Various studies have
shown that prognostic indicators based on neurological examination can predict mortality
or severe handicap (Teasdale & Jennett,1974; Allen,1984a,b; Brott, Adams, Olinger et
al.,1989; Orgogozo,1989; Bamford, Sandercock, Dennis et al.,1991) but are limited in
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predicting functional outcome, destination of discharge or care needs following discharge
from hospital (Feigenson, McDowell, Meese et al.,1977; Prescott, Garraway &
Akhtar,1982; Young,1988). Scores which include functional assessments are more
predictive of functional outcome (Newman,1972; Wade, Skilbeck &
Langton-Hewer,1983; Wade & Langton-Hewer,1985b; Shah, Vanclay & Cooper,1989;
Asberg & Nyedevik,1991; Prescott, Garraway & Akhtar,1982; Stone, Patel &
Greenwood,1993) but often involve the use of multivariate formulae. These formulae
can also be used to select those stroke patients who are most suitable for specialist
rehabilitation. There can be few advantages in directing intensive therapy resources
towards patients who will recover well regardless of input or those who will continue to
be severely disabled despite intensive therapy. Several studies have shown that there may
be advantages in selecting a "middle band" of stroke patients for specialist rehabilitation
(McCann & Culbertson,1976; Prescott, Garraway & Akhtar,1982; Young,1988;
Anderson,1990). Concentrating on the "middle band" of stroke patients would allow
more realistic comparison of the relative effectiveness of therapy interventions and
models of stroke care (Garraway,1985).
There are some reservations on the use of multivariate formulae in
predicting stroke outcome. A large meta-analysis on clinical prediction rules (Hier &
Edelstein,1991) has shown significant methodological problems in many of the studies
on prognostic indicators in stroke. These include lack of accurate demographic
description of the population in question, inadequate sample size, use of large numbers
of measures rarely standardised, failure to describe the methods of deriving prognostic
criteria and failure to validate derived scores in wider or different datasets. Despite the
emphasis on the inability of a single indicator to predict outcome in stroke (Wade &
Langton-Hewer,1983; Shah, Vanclay & Cooper,1989; Anderson,1990; Granger,
Hamilton & Fiedler,1992), there is a view that simple single indicators of prognosis e.g.
urinary incontinence are, in fact, better predictors of outcome than the more complex
multivariate formulae (Barer & Mitchell,1989; Wade,1992c,d;1993a; Taub, Wolfe,
Richardson et al.,1994). The superiority of urinary incontinence over five multivariate
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scales used in stroke research has been demonstrated in a recent study (Gladman,
Harwood & Barer,1992). There also is concern that triage criteria for intervention are
poorly developed and still too unreliable to allow negative selection on a rational basis
(Wade,1992d).
Review of the literature highlights the inadequacy of existing prognostic
scales to stratify stroke patients for controlled studies of stroke rehabilitation (Hier &
Edelstein,1991; Wade,1992d,1993a). Further work is required to characterise the "middle
prognostic band" of stroke patients, which can then be incorporated into simple, easy to
use, reliable and sensitive criteria. The issues raised by Hier & Edeistein (1991) should
be recognised in developing new prognostic stratification criteria, as well as the need to
compare new scales with existing validated scales (Gladman, Harwood & Barer,1992) so
that their applicability to practice and research is clearly demonstrated.
1.6.4 Monitoring rehabilitation
The large number of impairments and disabilities associated with stroke as
well as the large number of measures available to measure each impairment and
disability have contributed significantly to the lack of a common assessment data-set for
stroke research. This problem has been addressed by the British Stroke Research Group,
which has recommended a basket of assessments in stroke (Wade,1992c,d;1993a).
Assessments included are well-validated, reliable and pertain to key areas in stroke
rehabilitation. Core assessments include Motoricity Index and Trunk Control Test for
motor loss (Collin & Wade,1990), Star Cancellation Test for neglect (Halligan, Marshall
& Wade,1989), Frenchay Aphasia Screening Test for aphasia (Enderby, Wood, Wade &
Langton-Hewer,1986), Hodkinson Mental Test for orientation and memory
(Hodkinson,1972), Barthel Activities of Daily Living Index (ADL) for functional
abilities (Collin, Wade, Davis & Horne,1988), Rivermead Mobility Index (Cohen, Wade,
Robb & Bradshaw,1991) and a Timed Walking Test (Wade,1992c). Several other
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assessments are also recommended which can be used in specific circumstances
(Wade,1992c).
Despite agreement on what should be assessed and how it should be
measured, the number of assessments recommended remains large and it may not always
be possible or necessary to undertake all, especially if repeated measurements are needed.
A sensible approach would be as follows:
1) Select a basket of measures most appropriate to the objectives of measurement and the
environment in which this assessment is undertaken (Section 1.6.1).
2) Undertake a comprehensive assessment of impairment and disability at the
commencement of the rehabilitation process and then repeat these assessments at the end
of rehabilitation.
3) Use simpler assessments more frequently during the rehabilitation process to monitor
and adjust the treatment programme.
The use of activities of daily living scales may be most appropriate in
monitoring the process of rehabilitation. Although achieving independence in basic
activities of living and mobility is not equivalent to complete success in rehabilitation,
without this independence further progress would be difficult (Wade,1992c). Several
reviews (Donaldson, Wagner & Gresham,1973; Deyo, 1984; Law & Letts,1989; Eakin
1989; Barer & Nouri,1990) suggest that there is general agreement on the "core"
activities of daily living (bladder & bowel function, feeding, cleanliness, dressing and
mobility). Assessment of these activities forms the basis of all ADL scales used in stroke
rehabilitation (Wade,1992c). Although the development of ADL scales has followed
observed practice rather than being developed from a consistent theory or framework,
ADL appears to be a valid unitary phenomenon and a suitable measure of rehabilitation
outcome (Norstrom & Thorslun,1991). It is, hence, no surprise that a review of studies
on stroke rehabilitation showed a predominance of ADL scales in monitoring the
rehabilitation process (Seale & Davis,1987).
ADL scales do not exclusively deal with disability but often include items
which could be considered impairments. Several activities in ADL scales are influenced
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by impairment and the distinction between an impairment and a disability can often be
blurred. In addition, items in ADL scales are not exclusive in themselves and may
depend upon other activities being assessed. The importance of ADL scales lies in their
ability to measure the valid and important sphere of dependence on others in fundamental
daily activities. The validity of ADL scales is also enhanced by the fact that they have
been developed in response to clinical needs. Equally important, the results of ADL
measures have been comparable regardless of the methodology of collection, suggesting
a high degree of reliability and reproducibility with these scales (Sheikh, Smith, Mead et
al.,1979; McGinnis, Seward, DeJong,1986; Cohn, Wade, Davis & Horne,1988).
The major limitation of ADL scales is that they have a profound ceiling
effect. They cannot measure detailed changes in specific terms or guide specific
treatment approaches (Wade,1993c). The ordinal properties of the scale need to be
recognised and a change in score cannot be used as a sole comparative measure without
reference to the patients being studied, especially to their prognostic expectations. Other
limitations include the inability to measure or identify the reasons why patients fail to
achieve tasks, or how patients achieve independence (the quality of functional recovery).
In addition, these scales cannot measure other aspects of disability (eg communication or
orientation) despite being influenced by them.
1.6.5 Measurement of outcome
The measurement of successful recovery after stroke has been a major
focus of stroke research. As "successful outcome" means different things to different
people (eg. patients, carers, professionals), evaluation of outcome after stroke
rehabilitation is complex and it has been consistently difficult to identify one single
outcome measure which will satisfy all needs. Measures such as mortality and handicap
have been used in epidemiological research in stroke for a long time. Judging the




ill-defined functions (Keith,1990) and requires the use of more complex and sensitive
measures (Wade,1992b).
The recommended minimum outcome information required in normal
clinical practice is the Barthel ADL index (Wade,1992b). This index is of considerable
importance because it concentrates upon the patients' need for help with those personal
activities which need to be undertaken on most days of the week. It is also an important
surrogate indicator of quality of life because most of the quality of life measures are
primarily concerned with ADL functions (Wade,1992c). In a recent study, Barthel scores
were shown to have a good correlation with the Rankin Handicap Scale and had the
advantage of better inter-rater reliability (Wolfe, Taub, Woodrow & Burney,1991). In
addition, ADL measures have been used in the vast majority of stroke studies (Seale &
Davis,1987), which allows some comparison between studies.
Three additional outcome measures are important in hospital settings.
Mortality continues to be an important outcome measure because of its inclusion in
several epidemiological and stroke outcome studies. A recent meta-analysis on stroke
outcome has used mortality as the sole comparative measure because it was considered to
be "not subject to observer bias" (Langhorne, Williams, Gilchrist & Howie,1993).
Mortality in stroke can be divided into three phases: a) early mortality due to irreversible
brain damage which is unlikely to be influenced by rehabilitation, b) delayed hospital
mortality due to stroke-related complications which is an indicator of quality of care,
and, c) late mortality which is multifactorial depending upon the severity of stroke,
rehabilitation, care requirements, community intervention and co-morbidity
(Kelly-Hayes, Wolf, Kannel et al.,1988).
The setting to which an individual is discharged after rehabilitation with
reference to pre-morbid accommodation has long been one of the most ubiquitous of
outcome indicators (Keith,1990). Institutionalisation has immediate implications of
"unsuccessful" rehabilitation, suspension of the right to live at home and those of the
costs to social services and to society. However, destination of discharge is dependent not
only on the level of residual disability or success of rehabilitation but is also influenced
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by co-morbidity, family support and social variables which may be outside the control of
the rehabilitation process (Bishop, Epstein, Keitner et al.,1986; Kelly-Hayes, Wolf,
Kannel et al.,1988; Ebrahim,1990; Smith 1990). Although limited in its ability to judge
stroke outcome, the scale of use of institutionalisation as an outcome measure in research
makes this statistic particularly useful (Keith,1990; Wade,1992b).
Length of hospital stay is fast becoming a prominent outcome measure in
the current climate of healthcare provision. Length of hospital stay is often policy driven
and influenced by several factors such as availability of beds, pressure on services and
financial constraints in insurance-driven systems. Despite these limitations, it is
increasingly being seen as a proxy measure for the efficiency of the rehabilitation
process, especially for organisational aspects aimed at expediting discharge from hospital
once rehabilitation goals have been achieved (Consensus Conference,1988;
Wade,1993b). In the British system, length of hospital stay remains an important
determinant of the overall hospital cost of stroke (OHE,1988) and is important in
planning the delivery of health services for future.
In conclusion, it is clear from the literature that no single outcome
measure can reliably assess all aspects of stroke rehabilitation. In general, it is more
appropriate to use a combination of measures to evaluate the effectiveness of
management strategies.
1.7 SUMMARY OF THE REVIEW OF LITERATURE
1.7.1 General Conclusions
There is little evidence to suggest that acute intensive care units
significantly affect stroke outcome (Millikan,1979; Garraway,1985; Indredavik, Bakke,
Solberg, et al.,1991; Wade,1992a). The emphasis, at present, should therefore be on
improving prognosis and limiting disability in patients surviving the acute episode by
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determining the most effective means of rehabilitation for stroke survivors. Despite
several studies attempting to evaluate different approaches to stroke rehabilitation, none
of them has resulted in widely accepted major changes in clinical practice. The
evaluation of rehabilitation and service organisation presents particular problems
because:
1) Rehabilitation trials cannot be "double-blind"; hence, strenuous efforts need to be
made to ensure that the processes of patient selection, treatment allocation, obtaining
consent and outcome assessment are free of bias.
2) The criteria for selecting patients for stroke trials and the methods used for prognostic
stratification are complex and need to be standardised.
3) The present chaotic diversity of functional assessments and outcome scales should be
reduced to a small standard set of appropriate, valid, reliable and responsive measures.
There needs to be a mechanism for ensuring easy multiprofessional access to
multidisciplinary assessments which will promote team-work, enhance proactive patient
management and facilitate research.
4) There should be a standardised system of classifying, measuring and timing
rehabilitation interventions. The diverse professions, specialities, approaches and
working practices need to be accommodated within study protocols.
1.7.2 Ideal study design
Despite the problems in evaluation, it should still be possible to study
specific interventions following a well-defined protocol. The simplest experimental
design to assess the overall benefit of a stroke rehabilitation programme is the
randomised study, with patients matched for age, sex, side of stroke and severity of
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neurological and functional impairment (Reding & McDowell,1989). Three end points
are of interest:
1) the final level of functional outcome.
2) the time interval required to reach the outcome goal.
3) the number of patients discharged home compared with discharges to institutions.
A second set of analyses would categorise patients according to the
severity of neurological and functional deficits to assess whether there was a differential
benefit for more impaired patients compared with those with less significant impairments
(Reding & McDowell,1989).
Worthwhile evaluation of the effectiveness of stroke management can
only be undertaken using methods which can be implemented easily in routine clinical
practice and in any setting. As there is considerable variation in stroke severity and
outcome, there needs to be a reliable system to stratify patients according to prognosis
and so facilitate more detailed evaluations. Inclusion criteria should enable the majority
of stroke patients presenting to the service to be included so that the results are applicable
to mainstream clinical practice.
1.7.3 Purpose of the present investigation
The current state of affairs is summarised in Professor Isaacs' comment
that "experts in stroke rehabilitation abound, but none of them has ever proven anything
about rehabilitation to the satisfaction of anybody else" (Isaacs,1978). The main problem
stems from the dearth of methodologically sound studies, a point on which all
contributors to this controversy agree (Hachinski,1989). The present thesis is an attempt
to address some of these issues. It describes and evaluates methods of stratification
according to prognostic expectations in stroke patients and multidisciplinary data
collection using a set of well-validated assessments. These methods are then used to
assess the effectiveness of stroke unit rehabilitation in different patient groups.
53
1.8 OBJECTIVES OF THE THESIS
1) The development of criteria which will allow stratification of stroke patients. This
involves:
a) identification of major clinical determinants of outcome.
b) derivation of prognostic criteria based on these determinants.
c) prospective assessment of prognostic criteria in predicting outcome.
2) The development of reliable data collection techniques in stroke rehabilitation. This
involves:
a) development of a multidisciplinary stroke management system.
- assessment of "user-friendliness" of the system
- assessment of the quality of data collected
b) definition of measures of process in stroke rehabilitation.
- measures of therapy input
- measures of outcome
3) An evaluation of the effectiveness of stroke unit rehabilitation. This involves
comparing rehabilitation on a specialist unit with general wards for:
a) differences in therapy input and outcome.
b) differences in speed of functional recovery.
c) effects of age on benefits from stroke unit rehabilitation.
4) Proposal of a set of realistic measures to evaluate and compare the effectiveness of
stroke rehabilitation in different settings.
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CHAPTER 2. METHODS I: AN INTEGRATED SYSTEM FOR
MULTIDISCIPLINARY ASSESSMENTS IN STROKE.
2.1 INTRODUCTION
Comprehensive measurement of recovery after stroke is essential not only
for optimal clinical management of patients but also important in stroke rehabilitation
research. Many of the evaluations required, however, fall outside traditional clinical
evaluation and therefore receive little attention from physicians (Tinetti & Ginter,1988;
Applegate, Blass & Franklin,1990). The importance of including functional assessments,
in addition to clinical evaluation, in monitoring stroke rehabilitation has been emphasised
in several overviews (Gresham,1986; Seale & Da'vies,1987; Ebrahim,1990; Smith 1990;
Keith 1990; Wade, 1992 a,b).
As stroke rehabilitation deals with a broad and often ill-defined range of
human performance (Keith,1990), a large number of neurological, physical and
functional assessments have been developed (Wade, 1992c). A review on the use of
outcome measures in 50 major studies has shown the predominance of Activities of Daily
Living (ADL) scales for capturing the complex treatment outcomes of multidisciplinary
team input (Seale & Davies,1988). In addition, a large number of scales measuring
different aspects of rehabilitation have been used in these studies making comparison of
results difficult. It has, hence, been suggested that it may be more appropriate to select a
few measures in principal areas of assessment which are central to the goals of the
rehabilitation programme and to concentrate on their continuing development
(Keith,1990).
The reliable collection, storage and retrieval of data has been another
major problem in stroke rehabilitation research. Data available to dateconsidered to be
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of limited value, being incomplete and of poor quality (Wade,1992a). This is not
surprising considering the multidisciplinary nature of the data, which is collected by a
number of different professionals in different formats and stored on sites often remote
from patients. Access to data also is limited by problems of perceived ownership which
further restrict dissemination of information and encourage duplication (Consensus
Conference,1988).
As a result of these considerations, it was decided to develop an integrated
computerised multidisciplinary data collection system for studies in stroke rehabilitation
which would:
1) incorporate a small number of well-validated assessments considered to be important
in managing stroke patients by the multidisciplinary team, especially in the hospital
setting.
2) be ward-based, so that it was in close proximity to the patients on whom the data was
collected.
3) store data in an easily retrievable format with access for appropriate members of the
multidisciplinary team as well as for studies on stroke rehabilitation.
The integrated stroke assessment and management system was developed
in collaboration with Dr Adrian J. Fowle who provided the computing and programming
skills required for the project. It was piloted during the initial studies on the development
of the Orpington Prognostic Score (Chapter 6) and used in collecting data for studies on
stroke unit rehabilitation (Chapters 7, 8 & 9). A description of the system and an
evaluation of its applicability to stroke rehabilitation settings is presented in this chapter.
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2.2 THE ORPINCTON STROKE MANAGEMENT SYSTEM (OSMS)
2.2.1 Description
The Orpington Stroke Management System (OSMS) is a
multidimensional computer programme which offers facilities for:
1) integrated multidisciplinary data collection in stroke patients.
2) ward-based monitoring of progress during rehabilitation.
3) generating ward reports and multidisciplinary discharge summaries.
4) regular audit of clinical practice and quality of services.
5) research, by stratifying stroke patients according to prognosis and assessing
changes in a range of abilities following medical or therapy intervention.
6) creating a database of stroke patients for epidemiology and service needs.
The system has been developed specifically for day to day use on stroke
and rehabilitation wards. It is designed for multidisciplinary use and is sufficiently
simple and robust to be operated by people with little or no computing background. Help
and instructions are offered "on-line" to ensure accuracy of data input and to help save
time.
2.2.2 Hardware and Software
The programme requires a 486 IBM compatible PC with a processor
speed of 20 Mz or above. A minimum of 100 Megabytes on the Hard Disk Drive is
recommended to maintain a reasonable number of patient records (approximately
800-1000 records). The current programme requires Smartware II vl.5 to integrate
database, spreadsheet and wordproccessor functions. The Smartware also facilitates
communications and shared databases with other remote users via a modem.
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2.2.3 Components of OSMS
The primary components OSMS are:
1)Patient assessment module.
2) Patient administration module.
3) Audit and quality module.
4) Secretarial support module.
2.2.3.1 Patient Assessment Module
This module stores data from comprehensive multidisciplinary
assessments collected at the time of admission, before rehabilitation and at the time of
discharge (Appendix III). It can be used to monitor motor, mobility and functional
changes in patients during the rehabilitation process. Assessments included in the
integrated system combine measures of impairment and disability considered to be
important in stroke rehabilitation. The emphasis is on monitoring functional recovery,
based on measures of ADL, because this is considered vital in rehabilitation
(Wade,1992c). Assessments were included after discussion with all members of the
multidisciplinary team (Table 2.1).
Assessments are grouped according to the traditional roles of
rehabilitation staff (eg motor & mobility assessments for physiotherapists, function &
perceptual assessments for occupational therapists, speech, language & swallowing
assessments for speech therapists) for simplicity in data entry and to save time. The
programme has the flexibility to change, add or delete assessments within each discipline
and to be customised to the needs of individual rehabilitation settings. The systems
manager has access to all assessments in the system. The multidisciplinary assessments
format is intended to facilitate evaluation of change following acute therapeutic
intervention, new rehabilitation techniques or changes in management strategy for stroke.
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Table 2.1 Assessments in the OSMS battery.
Consciousness	 Glasgow coma scale (Teasdale & Jennett,1974)













Edinburgh Prognostic Scale (Prescott et al., 1982)
Orpington Prognostic Scale
Barthel ADL (Collin Ct al.,1988)
Northwick Park ADL (Benjamin,1976)
FM (Wade, Legh-Smith, Langton-Hewer,1985)
Hodkinson's MTS (Hodkinson,1972)
Frenchay Aphasia Screening Test (Enderby et al.,1986)
*Battery based on RPAB..(Whiting et aL1985)
Motoricity Index (Demeurisse et al.,1980)
Functional Ambulation Categories (Holden et al.,1983)
HADS (Zigmond & Snaith,1983)
ADL: Activities of Daily Living
MTS: Mental Test Score
FM: Frenchay Activities Index
RPAB: Rivermead Perceptual Assessment Battery
HADS: Hospital Anxiety and Depression Scale
* The battery included is an abbreviated version of RPAB and is currently being
validated on the stroke unit.
Justification for inclusion of assessments is discussed in Section 2.4.1
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2.2.3.2 Patient Administration Module
The patient administration module deals with items such as patient details,
source of admission and destination of discharge, mode of referral, and intervals between
stroke, admission, referral, and transfer to stroke unit. These are stored on a separate
database and are available for administrative use. Details of general practitioners in the
district are held on a OP database and are automatically appended to the patient records.
A facility to download patient details directly from hospital systems such as Patient
Administration System or Casemix can be incorporated when links with these systems
are available.
2.2.3.3 Audit and Ouality module
OSMS can produce reports on audit measures for periods of time
specified by the user. It also has the capacity of showing trends in these variables
derived from data collected over a period of time. Ten standard indicators are measured
by the programme (Table 2.2). The users can pre-define quality norms for each of the
listed indicators which will be automatically audited for the period specified. In addition
to standard indicators listed, new indicators, customised for the user group can be
included in the programme.
2,2.3.4 Secretarial Support Module
OSMS has the capability to generate reports of admission details, progress
of individual patients, ward notes and discharge summaries. The ability to supply
comprehensive information at short notice can significantly improve communication and
the quality of service provided in multiagency and multidisciplinary settings, frequently
encountered in stroke rehabilitation.
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Table 2.2 Standard variables measured by OSMS.
1) Number of patients admitted.
2) Number of patients discharged.
3) Length of stay of all patients (mean and median).
4) Delay between referral and transfer of patients (mean and median).
5) Percentage of patients with Orpington Score 3-5 at 2 weeks discharged home.
6) Percentage of discharged patients with a Barthel Score of >11.
7) Percentage of discharged patients improving their Barthel Score by >5.
8) Percentage of patients discharged to institutional/long-term care.
9) Median (or mean) length of stay for:
a) Patients discharged home or to relatives.




The Data Protection Act requires that computer based systems which hold
patient information are registered under the Act, access to information is protected and
that all users are aware of the requirements of the Act. Security measures to protect
information held on the databases have been incorporated into the system which will
allow only authorised users to access the system. There is a log-in facility and a record is
maintained. Each user has a unique, self-determined password inaccessible to other users.
Different users can have different levels of access which can be determined by the
systems manager. The list of users can be amended by the systems manager and
passwords changed by individual users.
2.2.5 Training facilities
Adequate training of users on any computer system is essential for its
effective functioning (Zoltan-Ford & Chapanis,1987). Complex systems which require
specialist training frequently present problems of reliable and accurate data input
(Young,1990). A major objective of the development of OSMS was to keep it
operationally simple and to ensure that only basic keyboard skills were required to
operate the system. It is possible for the main operator to train multidisciplinary staff
"in-house" using the facilities of the training programme. The training mode is similar to
the real mode but data entered is not stored in any of the "real" databases. This allows
staff to learn to use the programme at their own pace without fear of corrupting data. The
top line of all windows of the training mode is clearly labelled and has a different colour
(Magenta) from the real mode (Green) to prevent mistakes. Training sessions normally
require about 30 minutes per user to attain a good level of proficiency.
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Future Developments:
OSMS is a clinical stroke management programme developed with
ongoing multidisciplinary input to meet the data collection requirements of specialist
stroke rehabilitation services regardless of their setting. The assessments and the
variables in the databases can be modified easily in line with developments or changes in
rehabilitation practices on the unit. The system has the flexibility to be customised to
other stroke units and has been installed on the stroke units at Canterbury and at St
Thomas's Hospital, London. There is an ongoing programme to monitor the system for
performance with a view to continuing development to resolve the unmet needs
identified by new users and to be responsive to changing needs in future.
OSMS offers quantitative measures of the process and outcome of stroke
rehabilitation which will facilitate "needs" assessment and monitor the quality of service
offered. The programme also has applications in clinical and health delivery research.
Modified versions of OSMS, which can be used in situations other than stroke (e.g.
Parkinson's disease, geriatric-orthopaedic rehabilitation) are being developed and should
provide a comprehensive information system for rehabilitation.
2.3 EVALUATION OF THE INTEGRATED SYSTEM
2.3.1 Method
The integrated system was installed on a stand-alone computer with a
dedicated printer based in the nurses' office on the stroke rehabilitation unit. A brief
presentation on the development, potential applications and perceived operation of the
system was made to the medical, nursing, therapy and secretarial staff who were likely to
be involved in stroke rehabilitation. The system was registered under the Data Protection
Act and all staff likely to be involved with data entry or retrieval were made aware of the
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requirements of the Act. The system was also registered on the NHS Register of
Computer Applications (Region G: SE Thames; Key: 630G055).
Medical, nursing and therapy staff directly and regularly involved in the
assessment and treatment of patients on the stroke rehabilitation unit over the six-month
pilot evaluation period were identified as primary users regardless of their enthusiasm for
the system. These included 2 doctors, 7 nurses, 2 physiotherapists and 2 occupational
therapists. Primary users were given individual training sessions either by A. Fowle or L
Kaira (system developers) lasting for 30 minutes each. The proficiency of users was
verified at the end of the session by the trainers observing unsupervised data-entry on the
training module. Provisions were made for further training if considered necessary by the
trainer during the assessment.
A 3-month period was allocated for training, post-training familiarisation
and resolving software problems prior to formal evaluation. Data entry during this period
was unrestricted and not monitored. Patients' progress was monitored and clinical
decisions were taken on the basis of conventional paper records maintained according to
existing practices. A record of software problems or difficulties encountered in data entry
(e.g. computer failures, difficulties in accessing patient or assessment files, ability to
change incorrect entries, multiple data entries) was kept, which were resolved by
modifying the programme.
The functioning of the integrated system in day to day work on the stroke
rehabilitation unit was assessed during a 6-month study period by using:
a) User surveys for ease of operation and acceptability, and
b) "snapshot" of the database for completeness and accuracy of "index"
assessments.
A user survey (Appendix N) was undertaken at the beginning and end of
the 6-month evaluation period in primary users of the system as defined previously. The
questionnaire covered areas ranging from ease of data entry to increase in workload and
perceived benefits of the system in patient care and research. The "workload to benefit
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ratio" of the system as perceived subjectively by the primary users was also assessed.
The data collected in the two assessments were analysed using the Wilcoxon signed rank
test for paired data.
Data in the databases were reviewed at the end of the 6 month period for
the following "index" assessments to be completed by relevant professionals:
On Admission:
1) Patient and admission details (Körner data): Nurses.
2) Premorbid Frenchay Activities Index: Nurses.
3) Medical examination and stroke risk evaluation: Doctors.
4) Orpington Prognostic Score: Physiotherapists.
5) Functional Ambulation Categories: Physiotherapists.
6) Barthel Activities of Daily Living Index: Occupational Therapists.
Weekly monitoring:
1) Functional Ambulation Categories: Physiotherapists.
2) Barthel ADL index: Occupational Therapists.
At discharge:
1) Discharge arrangements: Nurses.
2) Functional Ambulation Categories: Physiotherapists.
3) Barthel ADL Index: Occupational Therapists.
Data held on the databases were compared with conventional paper
records in each discipline for missed assessments, completeness of entries and for




The user survey undertaken at the beginning of the study showed that
most users had previous experience (acquired during training) with the integrated data
management system and felt confident operating the system (Table 2.3). The "on screen"
instructions and training facilities were considered adequate (Table 2.3). Although all
users thought that their workload had increased, estimates varied from less than 15
minutes per week to over an hour per week. There were doubts about the information
collected being relevant to patient care, audit or research (Table 2.3).
The second survey at the end of the evaluation period showed that
confidence in operating the integrated assessments system had increased significantly
during the evaluation period (Fig 2.3). The frequency of use had increased but users
were spending significantly less time per session than previously (Table 2.3). The actual
increase in workload was less than that estimated in the previous survey (p<O.O2) and
appeared to be balanced by perceived benefits in patient care, audit and research.
Potential for benefits was considered to be the greatest in areas of patient care (Table
2.3). It was not possible to assess inter-professional differences because of the small
number of users in each group. Comparison of nurses with all other groups, however, did
not show any significant differences. Ability to retrieve information was seen as a
positive benefit with research potential for individual disciplines. Most users wanted to





















Table 2.3 Results of OSMS users survey (Appendix IV) undertaken at the beginning





<leth	 3	 0	 -
1-3mths	 8	 0	 -





















































2.3.2.2 "Snapshot" of Data Entry
Data in the databases of the integrated system were reviewed for accuracy
and completion on a copy of the data taken as a "snapshot" at the end of the 6 month
evaluation period.
GP File:
The general practitioner database was created from the Patient
Administration System database of general practitioners working principally within the
Bromley Health District. This was supplied by the Information Technology Department
of Bromley Hospitals NHS Trust and consisted of 295 names at the beginning of the
evaluation period. Another 12 general practitioners had been added to the system during
the study period. Of these, 7 were complete and accurate entries, one entry was
incomplete with the address of the surgery missing and 2 were unnecessary duplicates.
One patient was assigned a non-existent general practitioner. One entry in the GP file
was clearly meant to be a patient who had also been entered in the patient file.
Patient File:
The patient file database consisted of basic demographic and Körner data.
Sixty-seven patients had completed hospital spells on the stroke unit during the
evaluation period. All patients in the evaluation period had been registered. There was
only one duplicate entry and one patient had only his name and hospital number entered.
All record numbers were unique except for the duplicated patient. There were no
nonsense entries. The layout and formatting of names, addresses, postcodes and
telephone numbers were very variable, despite help from the programme and constant
reminders to use the correct format. Nevertheless, the information was present. Only
one address was so incomplete that a local postman might not have delivered to it.
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Basic demographic data (age, gender, marital status, residence) had been
accurately recorded for all patients except for minor misinterpretations. Four patients
were given a residence code of 99 - ("other"). In each case, the accompanying text was
for some sort of rented accommodation, suggesting that 11 - ("own home") might have
been a better choice. One of the four temporary addresses on record was the same as the
patient's permanent address. Next of kin information was missing altogether in 7 records
and was insufficient to contact the person in 1 additional record.
In-patient File:
The in-patient file database held information on the date of stroke, referral
for and transfer to specialist rehabilitation, discharge arrangements, as well as data on
wards and consultants involved. All patients registered on the patient file had in-patient
records. Three in-patient records had no dates for any of the events from stroke onset
through to transfer to the stroke unit (eg. date of referral, date of assessment or date of
transfer to the stroke unit). There were 2 patients with duplicate in-patient records of
whom one had 2 genuine admissions. One patient known to have been admitted twice
had only one admission record. The dates that were entered were all correct. Ward
details and consultants were correctly entered. Discharge arrangements entered on the
integrated database agreed with conventional records and were accurately incorporated
into multidisciplinary discharge summaries.
Medical History File:
The medical history file database contained details of medical history,
clinical examination and stroke risk assessment and management as described earlier.
Seven of the 67 stroke patients (11%) had incomplete medical records on the integrated
database despite complete conventional medical records being available. Six patients had
more than one medical history entered. Of these, one was due to a duplicate in-patient
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record, and another was a reassessment. There were 4 avoidable duplicates. All the
medical history records were properly attached to the patient and in-patient records.
Assessment File:
There were 1046 assessments entered into the system on the 67 patients.
These included 67 Frenchay Activities Index assessments, 67 assessments of prognostic
scores, 467 Barthel ADL Index scores and 445 Functional Ambulation Categories scores.
There were no instances where two or more similar assessments were entered for the
same patient by the same assessor in any one day. All assessment records were properly
attached to both patient and in-patient records. All patients had appropriate nursing and
therapy data entered at admission and on discharge with no errors in information.
Frenchay Activities Index (FM) had been recorded in both the integrated
database and conventional records for all but 2 patients, in whom this assessment was
apparently not undertaken (100% complete data). One patient had a duplicate (FM)
record in the integrated database, entered by two different nurses on two different
occasions. The integrated system had complete records of Barthel Index on admission
and at discharge for all patients which corresponded with conventional records. Of the
359 other Barthel assessments possible, 338 (94%) had been undertaken, of which 333
(98%) had been recorded on the integrated database. Scores recorded on the integrated
database were similar to those on conventional records.
Correct prognostic scores had been entered into the system at the time of
admission for all patients. The integrated system had complete records of Functional
Ambulation Categories (FAC) on admission and at discharge for all patients which
corresponded with conventional records. Of the other 359 FAC scores possible, 311
(87%) had been recorded on the integrated database. Conventional records were only
available for 308 (86%) assessments and agreed with computer records.
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2.4 DISCUSSION
The evaluation showed that it was possible to introduce an integrated
computer-based multidisciplinary assessment system for patient management on
rehabilitation wards without needing extra resources over and above those required for
the computer hardware and programme and initial "in-house" training time which was
limited to 30 minutes per member of staff in most cases. The user survey showed a high
level of acceptability among all professionals involved in rehabilitation, especially after a
period of routine use on the ward. The completeness and accuracy of data entry were
similar to conventional records maintained by individual professions with very few
omissions (<5%) compared with conventional records.
2.4.1 Choice of assessments
Stroke causes a wide range of disabilities making it difficult to compare
different patients or even monitor overall progress in individual patients. The
consequence of this has been the development of a large number of scales for global
disease severity as well as simpler and more specific measures of stroke disability
(Chapter 1). As this has resulted in considerable confusion and controversy in stroke
rehabilitation research, assessment protocols based on a small selection of easy to use
measures relevant to the goals of the field have been recommended for wider use
(Chapter 1). This approach has been adopted in developing the integrated stroke
assessments system which includes one or two well-validated simple measures for
important areas in stroke rehabilitation (motor impairment, speech and language
function, activities of daily living, perceptual problems and emotional status).
Repeated assessments of physical functioning and activities of daily living
have been used as measures for monitoring progress in the integrated system. Several
reviews of ADLs and their measures (Donaldson, Wagner & Gresham,1973; Deyo, 1984;
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Law & Letts,1989; Eakin 1989; Barer & Nouri,1990) have shown a general agreement
on the "core" activities that everyone will need to accomplish on a daily basis for
"independent living". These "core" activities are incorporated in the Barthel ADL Index
which has been included in the integrated system. The Barthel Index is well-validated
(Wade & Collin. ,1988), correlates with clinical impression and is reliable on test-retest,
between observers and within different settings (Collin, Wade, Davis et al,1988;
Wade,1992c). It also is the most widely-used and probably the best standard monitoring
and outcome measure of ADL functions (Wade,1992c).
Mobility is another important issue in stroke rehabilitation (Chiou &
Burnett,1985; Martin, Meltzer & Elliot,1988). Although there are several ways of
assessing mobility, there are reservations about individual measures (Grieve,1980). The
Functional Ambulation Categories, incorporated into the integrated assessment system,
was specifically designed for use in therapeutic environments such as the stroke unit
(Holden, Gill, Magliozzi et al,1984,1986). This categorisation gives details of physical
support needed by patients when walking and, hence, is most useful in active
rehabilitation (Wade,1992c). The scale is simple to use, sensitive to changes during the
transition from being immobile to walking with established validity and reliability
(Holden, Gill, Magliozzi et al,1984,1986; Collen, Wade & Bradshaw,1990).
In addition to ADL and mobility, the integrated system has the capacity to
record a range of other assessments for impairment and disability as described earlier.
The inclusion of these assessments gives the system flexibility to be used as a research
tool when investigating pharmacological or therapy interventions. It is important that the
number of assessments undertaken as a part of routine patient management be kept to a
minimum to ensure complete and accurate data entry. It is suggested that Barthel ADL
Index and the FAC be used as primary measures because without achieving
independence in basic activities of living and mobility, further progress in rehabilitation
is difficult (Wade,1992c). The need and frequency of other assessments included in the
system needs to be dictated by the specific needs of individual patients.
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2.4.2 Integrated assessments systems in clinical practice
Despite the need for integrated assessments systems being well-accepted,
their slow introduction in clinical practice has been well-recognised (Young,1990). This
has been partly due to technical problems in developing adequate systems
(Lincoln,1983), which has been overcome by recent advances in computer technology
and the development of clinical systems (Young,1990). Another important factor in the
slow introduction of integrated clinical systems has been the personal perceptions of
eventual users, ranging from outright suspicion (Schwartz,1970; Levinson,1983;
Young,1984) to doubts about their "cost (workload) to benefit ratio" (Glantz,1978).
Another significant change in recent years has been the increasing acceptance of
computers in medicine (Zoltan-Ford & Chapanis,1987) which is essential for the
successful implementation of integrated systems, such as the OSMS, in clinical practice.
Certain guide-lines were observed in the development of the integrated
assessments system. There was enough information in the literature to suggest that it
needed to be non-threatening (Teach & Shortliffe,1981), simple to use and relevant to
"core activities" in clinical management (Young,1990). Rather than try to achieve the
ideal stroke assessment which would require the inclusion of comprehensive and often
complex scales, the system was designed to include practical assessments relevant in
day-to-day practice in order to improve acceptability. It was also decided not to rely
solely on doctors but to involve all professionals in its development so that there was a
sense of co-ownership and commitment from all professions. Finally, adequate training
was provided, the reasons for use and potential benefits were explained and an
opportunity for experimentation with the system was provided prior to its formal
introduction. All these factors may have contributed significantly to the successful
implementation of the system as shown in the study.
As expected, the user survey at the end of the evaluation period showed
greater acceptability and improved proficiency in managing integrated datasets compared
with the initial survey. A significantly greater number of users saw potential benefits and
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felt that the "workload to benefit" ratio favoured regular use. This was corroborated by
the completeness of data and its accuracy when the databases were explored. In contrast
to previous studies which have suggested more positive attitudes and compliance
amongst medical staff compared with other professionals involved in patient care
(Reznikoff, Holland & Stroebel,1967; Startsman & Robinson,1972; Dlugacz, Siegel &
Fischer,1982; Sultana,1990), this study showed a more positive attitude and better data
completion by the non-medical staff. This may have been due to changing attitudes since
the previous studies were conducted (Scarpa, Smeltzer & Jasion,1992; Rapko &
Adaskin,1993), involvement of non-medical staff in the development of the programme
or because of a structured implementation of the system in clinical areas (Zoltan-Ford &
Chapanis,1987; Young, Chapman & Poile,1990; Whiteside, McCulloch &
Whiteside,1990). The individual influence of any one of these factors is difficult to
assess from the present study.
2.4.3 Conclusions
This study has shown that it is possible to combine a selection of
well-validated multidisciplinary assessments into an integrated assessments system for
monitoring recovery and outcome in stroke rehabilitation. A successful system, such as
the OSMS, has a high level of acceptability amongst multiprofessional users and
facilitates high quality data collection. Such systems have applications not only in
patient care but also facilitate research (e.g. changes in abilities or outcomes after
medical, therapy or service interventions, which can be further stratified according to
deficits or prognosis) and provide information for commissioning and purchasing of
stroke rehabilitation services.
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CHAPTER 3. METHODS II: SETTING UP A STROKE
REHABILITATION UNIT.
3.1 INTRODUCTION
Despite the decline in the incidence of stroke in recent years, the problem
of stroke management is escalating because of the increase in the proportion of elderly
and very elderly people in the population (Chapter 1). This has placed an important and
increasing burden on the health services, particularly on the hospital sector (Bamford,
Sandercock, Warlow & Gray,1986; Brommels, Tilvis & Autio,1987; OHE,1988;
Persson, Silverberg, Lindgen et al.,1990; Smith,1990; Isard & Forbes,1992;
Forbes,1993). In view of this, co-ordinated care of stroke patients is considered to be
central to the issue of cost-effective management (Consensus Conference,1988) and
recent years have seen the development of several models of care provision ranging from
acute stroke units to enhanced home care for stroke (Russell, Hamilton &
Tweedie,1993).
There is little evidence so far to suggest that acute stroke units, modelled
on the lines of coronary care units, contribute significantly to recovery from stroke
although they may, in common with non-acute stroke units, reduce mortality (Chapter 1).
The emphasis, hence, needs to be on improving the prognosis of those patients who
survive the immediate period of mortality by determining the most effective means of
rehabilitation.
The logistics of providing for the needs of stroke survivors have been a
subject of much debate (Rehabilitation Study Group,1972; Consensus Conference,1988).
It is generally believed that acute medical departments (e.g. internal/cardiovascular
medicine or neurology) with their emphasis on diagnostic investigation and "cure" of
disease may be less equipped in terms of philosophy, training, staff or facilities to handle
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the "care" problems inherent in the detailed planning required for rehabilitation of stroke
patients (Garraway,1985). This has resulted in the development of integrated
multidisciplinary teams and/or defined areas for stroke rehabilitation which are becoming
increasingly accepted as feasible stroke management strategies (Consensus
Conference,1988; Russell, Hamilton & Tweedie,1993).
3.2 COMPONENTS OF A STROKE REHABILITATION UNIT
If stroke rehabilitation units are evolving as the preferred management
strategy foi the future, it is important to define the components of these units to enable
future comparisons when evaluating their effectiveness. Several definitions have been
formulated in the seventies, of which the most favoured one appears to be "a team of
specialists who are knowledgeable about the care of the stroke patient and are based on a
special area of a hospital that provides beds for stroke patients (Bonner,1973)". Another
definition which may be appropriate suggests that a stroke rehabilitation unit is "a
geographic location within the hospital designated for stroke and stroke-like patients who
are in need of rehabilitation services and the skilled professional care that such a (an) unit
can provide (McCann & Culbertson,1976)."
Several disciplines have been suggested for inclusion in the team working
on stroke rehabilitation units. Some recommendations include a large number of
professions which may be neither be available nor feasible in most service settings (US
Dept. of Health,1976; Feigenson & McCarthy,1977). Pragmatic criteria suggest that the
minimum number of disciplines represented on a stroke unit should include a physician,
nursing staff, physiotherapist, occupational therapist, speech therapist and a medical
social worker (Care Manager), all of whom have important contributions to make to
stroke rehabilitation (Garraway1985).
It is essential that stroke units should have a collaborative policy for
rehabilitation which should include identification and awareness of the objectives of
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rehabilitation, comprehensive assessment of all aspects of patients' impairments and
disabilities, close multidisciplinary liaison and an educational role for professionals and
patients (Isaacs,1977). Professionals need to coordinate with each other and with the
family to formulate and execute integrated rehabilitation plans taking into account
problems and disabilities of individual patients (Garraway,1985). This is expected to
involve frequent staff conferences with each member of the team participating in all
activities of the stroke unit (Garraway,1985).
These principles were used as guidelines to set up the Orpington stroke
rehabilitation unit. The unit and the philosophy of stroke care developed during its
development were an important and integral part of subsequent studies undertaken as a
part of this thesis (Chapters 4-9).
3.3 THE ORPINGTON STROKE REHABILITATION UNIT
3.3.1 Mission statement
The philosophy of the stroke service and the rehabilitation unit are to
ensure that each stroke patient achieves his/her maximum potential and that the service
given is regularly monitored to ensure that the best possible value is being obtained from
the money and effort expended.
The stroke unit is dedicated to continuous development of effective stroke
management through research and training. It will also be a central focus for
multidisciplinary teaching in stroke rehabilitation.
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3.3.2 Philosophy of care
1) There will be an agreed policy for the management of cerebrovascular disease, which
will be updated at regular intervals.
2) Staff on the stroke rehabilitation and other units dealing with stroke patients will be
specifically trained in stroke management.
3) Each patient will be carefully assessed according to an agreed protocol and the results
recorded.
4) There will be a regular programme of activities for each patient which will avoid long
periods of inactivity, particularly in the evenings and over weekends. The programme
will be devised by the multidisciplinary team and administered by the nursing staff.
5) Spouses/carers will be actively involved in rehabilitation. This involvement will
commence at the earliest appropriate opportunity and will be initially supervised.
6) Patients' progress will be regularly charted using agreed outcome standards.
7) Patients will not be kept in hospital unduly long and not be discharged prematurely.
8) Discharges will be planned in advance. Attempts at providing the appropriate level of
support through various agencies will be undertaken. Patients will be monitored
following discharge for an appropriate length of time.
9) Counselling support and stroke-related information will be provided to patients and
their carers.
10) The unit will publish an annual report on the number of patients treated, mortality,
length of stay and outcome at discharge.
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3.3.3 History
The Orpington stroke rehabilitation unit was set up in December 1991
following the closure of 46 elderly care beds at Beckenham Hospital. The development
was allowed by hospital management on the basis of a "zero-cost" initiative, requiring no
new resource allocation. Additional benefits perceived by the management were:
1) A "positive" outcome of the much-opposed closure of Beckenham
Hospital due to rationalisation processes in the district undertaken for
"cost-improvement" as a part of the NHS Reforms.
2) Establishment of a specialist rehabilitation service in a key area using
staff already employed, hence avoiding unwelcome deployment or
expensive redundancies.
3) A public gesture of "good intentions" by the Bromley Health Authority
in undertaking the first development of the proposed strategic plan for
Orpington Hospital as a centre for rehabilitation following its closure as
an acute hospital.
A 13-bedded unit was set up on a previously acute medical ward
(Bodington) at Orpington Hospital. Admissions to the unit were initially limited to
patients over 75 years of age reflecting existing patterns of service provision but the unit
was later opened to stroke patients across all age groups. Despite the therapy intensive
nature of stroke rehabilitation, no additional resources (over and above those of a
standard geriatric ward) were committed to the unit either at its inception or when it was
opened to patients of all ages.
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3.3.4 Structure
The stroke rehabilitation unit is situated on the second floor in a modern
block built in the 1980's. The accommodation of the unit consists of 4 bays, one of
which has been converted into a physiotherapy area with appropriate equipment enabling
stroke patients to be treated within the unit. There are 5 beds each in 2 bays, 2 beds in a
smaller bay and 1 bed in a single room. All bays are spacious and well-lit with adequate
space to manoeuvre wheelchairs around the beds. There are toilets and bath facilities at
each end of the ward which have been adapted to be used by stroke patients. A single
room on the ward has been designed as a pre-discharge room to assess functional
independence prior to discharge in borderline patients. It has been fitted with an ordinary
bed, room furniture and carpets to replicate conditions likely to exist at home. The ward
has a kitchen for kitchen practice and assessment, a separate room for occupational
therapy assessments, a quiet speech therapy area and an office. The Orpington Stroke
Management System (Chapter 2) is based in this office, which also is used for
administration and discussions with relatives and carers. Operational policies on medical
and nursing management of stroke-related problems, lifting and handling techniques,
management of continence, communication and swallowing, discharge planning,
counseling of relatives and general issues are also kept in the office for reference
purposes. The unit has a large day room which is used for group activities, meals and a
meeting point for relatives. There is a general information stand in a prominent location
which displays leaflets, books and newsletters on stroke and related issues circulated by
the Stroke Association, Department of Health, Social Services and the Health Promotion
Unit in Bromley. This stand is inspected and replenished on a regular basis.
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3.3.5 Staffing
The staffing levels on the ward were determined by those available on one
of the two geriatric medical wards closed prior to setting up the stroke unit.
Medical:
The medical input consists of 2 consultant sessions although these have
not been funded. The day-to-day medical problems are addressed by a Senior House
Officer shared with geriatric medicine and the young rehabilitation unit. This cover is
available from 9am to 5 pm, Mondays to Fridays only. There is no resident medical staff
in the hospital during nights and on weekends. Out-of-hours cover is provided by the
medical registrar-on-call based at Bromley Hospital, about 6 miles away. Specialist
neurological input (Dr C dough) is available on a consultation-only basis. Surgical input
for carotid endarterectomies is provided by Mr P Baskerville at King's College Hospital.
Patients on the unit have access to all investigation facilities as appropriate
in their management. Specifically, there is unrestricted access to CT scanning, Doppler
ultrasound sonography, echocardiography and angiography.
Nursing:
The nursing staff on the ward consists of 12.98 full time equivalents. The
team is led by a ward manager and has an appropriate skill-mix. Although most of the
nurses have rehabilitation backgrounds with experience in multidisciplinary working,
none of the staff were specifically trained in stroke management initially. Since the
inception of the unit, all staff have received multidisciplinary training incorporating
specialist stroke nursing, basic medical aspects and handling of balance, mobility,
perceptual, functional and emotional problems associated with stroke.
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Therapy and other input:
The physiotherapy input available on the stroke unit consists of one Grade
I Physiotherapist assisted by a basic grade therapist on rotation through the unit and a
part-time physiotherapy aide. The occupational therapy is provided by 2 part-time Grade
1 Occupational Therapists (one full time equivalent) who are also assisted by a basic
grade therapist on rotation and a therapy aide. Speech therapy input is available for 3
sessions per week, although there is an efficient "on-call" service for patients with
swallowing problems. There are no difficulties in obtaining videoflouroscopy for patients
with swallowing problems.
A full time care manager (medical social worker) funded by Bromley




The unit does not admit patients directly, but accepts referrals of stroke
patients admitted to general medical and geriatric medical wards. Referrals are accepted
for stroke patients no earlier than 1 week and no later than 4 weeks after stroke. Patients
are assessed on the day of the referral by the consultant on the stroke unit (LK) or by a
physiotherapist for suitability for specialist rehabilitation on criteria based on the
Orpington Prognostic Score (Chapter 5 & 6). Patients scoring 3-5 on the score are
normally considered to be suitable for transfer to the stroke unit. The criteria are,
however, used as a guide with flexibility at both extremes of the scale. Patients who are
outside the criteria may still be transferred to the stroke unit, if the assessor believes that
the patient has problems which will benefit by stroke unit rehabilitation. The criteria for
82
admission to the stroke unit were instituted only after the completion of a randomised
controlled study on stroke unit rehabilitation (Chapter 7), which showed advantages in
patient selection for rehabilitation based on the Orpington Prognostic Score.
Patient Management:
Stroke patients admitted to the unit are assessed comprehensively at the
time of transfer by multidisciplinary team members using a range of assessment as
described previously (Chapter 2). Details of the home environment, previous functional
status, expectations of rehabilitation outcome and possible post-discharge support
available are discussed with patients and their families. The goals of rehabilitation are set
by the team against which the patients' subsequent progress is measured. A plan of
management, individualised to each patient's needs is then formulated and
communicated to the various professionals involved in the patients' care, the patient and
the family.
All patients are screened for risk factors in stroke (e.g. hypertension,
smoking, cholesterol & blood lipids if under 60 years of age, diabetes mellitus & obesity)
and treated or advised accordingly. The guidelines for secondary prevention of stroke
requires that all patients are screened for atrial fibrillation, cardiac disease and carotid
stenoses followed by medical or surgical intervention as appropriate. There are also
protocols for prevention and treatment of secondary complications associated with stroke
such as aspiration, chest infections, urinary retention or incontinence, urinary infections,
deep vein thrombosis, pulmonary embolus, subluxation of the shoulder, pain, depression
and epilepsy. Protocols for the management of problems such as dysphagia, spasticity,
pressure areas and incontinence have been developed with multidisciplinary input.
The "named nurse" philosophy of nursing, whereby a designated nurse
supported by the multidisciplinary team, is responsible for coordinating rehabilitation,
discharge planning, advocacy and counselling is followed on the unit. There is close
liaison between various disciplines with problems being addressed as they arise. Patients
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on the unit have a single multidisciplinary assessment and progress record (Chapter 2),
which is kept on the ward and is used by all professionals to communicate essential
information. A formal multidisciplinary team ward round is undertaken every week in
which patients' progress is reviewed against the goals set at the time of admission.
Treatment goals or time schedules may be revised and the intensity or modality of
treatment modified after discussion between team members. Potential discharges are
planned in advance at this meeting. In addition, informal meetings between the
therapists, nurses and the Care Manager are held frequently to discuss more immediate
management issues.
Spouses and relatives are encouraged to participate in the rehabilitation
process. A booklet is given to all relatives at the time of admission giving information on
what to expect from the stroke unit, the type of work undertaken by different disciplines
and the rehabilitation process in general, as well as their contribution to the process. The
booklet also contains information on help available and various voluntary agencies which
deal with stroke patients. In patients likely to require help from spouse or families after
discharge, carers are encouraged to attend training sessions with the nurses and the
therapists to ease the burden of care following discharge.
Discharge Planning:
Discharges on the unit are planned well in advance. In patients who have
severe disabilities or in whom a difficult home situation is anticipated, the occupational
therapist and the care manager jointly undertaken an "access" visit in the early stages of
rehabilitation to estimate the abilities, adaptations and services required for a successful
discharge. This may lead to a revision of rehabilitation goals with the emphasis of
treatment being geared towards enabling optimal functioning within the home
environment given the patient's disabilities. In other stroke patients, a multidisciplinary
home visit with the patient is undertaken nearer to the achievement of rehabilitation goals
to assess the need for minor adjustments in the rehabilitation programme, adaptations at
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home or service requirements following discharge.
All discharges from the stroke unit are monitored for 3 months by the
Care Manager. Follow-up visits are undertaken by the relevant therapists if there are
unresolved problems or concerns about being able to manage in the home environment.
Most stroke patients discharged from the unit continue to attend outpatient rehabilitation
in the general rehabilitation department as appropriate to their needs.
3.3.7 Training Aspects
Education of members of the multidisciplinary team has always been
considered to be an important aspect of stroke management. Initial training of staff
working on the unit was achieved by intensive multidisciplinary sessions involving both
theoretical as well as practical instruction by specialists in relevant areas. Continuing
education is provided by weekly tutorials arranged by the ward manager in which
specialist aspects of stroke management are reviewed and discussed by members of the
multidisciplinary team. The constant evaluation of stroke practice with regular
multidisciplinary audit has been helpful in improving patient care on the unit. Besides a
regular cycle of audit, members of the multidisciplinary team are encouraged to
investigate areas of particular interest and share their findings with other members of the
team. These practices have resulted in a number of changes in way stroke patients are
managed on the unit and clinical practice has continued to evolve with time.
The establishment of the stroke unit has raised stroke awareness on other
wards in the hospital which has resulted in initiatives for multidisciplinary stroke
management protocols on wards other than the stroke unit. There is a perceived need for
basic training in handling acute stroke patients on general wards which should help to
reduce stroke-related morbidity and improve eventual outcome. The unit is actively
involved in designing and providing stroke management courses on a regular basis, not
only for hospital staff but also for professionals and carers in the community. It is
envisaged that this will result in better overall management of stroke and reduce
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long-term disability in the community.
3.4 BENEFITS AND EVALUATION
Evidence from the literature suggests that better organisation of stroke
rehabilitation such as that on stroke rehabilitation units will result in better outcome in
stroke patients (Chapter 1). Besides organisation, the psychological and therapeutic
effects of stroke unit rehabilitation may contribute to better outcome (Garraway,1985). A
ward routine geared down to the capacity of stroke patients together with the
encouragement and competitive stimulus of good treatment may be an important
contributory factor in recovery. The close relationship between hospital staff and patients
(the concept of a therapeutic community in rehabilitation) may also have profound
effects in maintaining the rehabilitation gains produced by intensive treatment input
(Abramson, Kuttner, Rosenberg et al.,1963). Finally, the effect of creating an atmosphere
of stroke awareness, not only in the hospital but also in the community and the removal
of the artificial separation between the hospital and home interface on such units cannot
be ignored (Borhani,1974).
The Orpington stroke rehabilitation unit fulfils the definition and has the
minimum suggested disciplines, staff and facilities required for a stroke rehabilitation
unit. Informal observations on the stroke unit suggests that multidisciplinary philosophy
and functioning are well-established on the unit and should provide optimal conditions
for stroke rehabilitation. However, it cannot be presumed that the mere existence of such
a unit will automatically improve stroke rehabilitation, especially since previous studies
on the effectiveness of stroke units have shown equivocal results (Chapter 1). Whether
the Orpington stroke unit lives up to its promise and the various aspects of its functioning
have been investigated in carefully designed and controlled studies which are presented
in subsequent chapters of the thesis (Chapters 7-9).
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CHAPTER 4. ADVANCED AGE AND STROKE: APPLICABILITY
OF PROGNOSTIC MEASURES.
4.1 INTRODUCTION
Stroke is mainly an illness of advancing years with the incidence of stroke
rising from 0.2/1000/year in patients aged 45-54 years to nearly 10/1000/year in patients
aged 85 years or more (Oxfordshire Community Stroke Project,1983; Bamford,
Sandercock, Dennis & Warlow,1988; Royal College of Physicians,1989). The incidence
of hospitalisation in elderly stroke patients is high, mainly for rehabilitative, nursing and
social needs rather than for medical intervention (Wade & Langton-Hewer,1985a;
Bamford, Sandercock, Warlow & Gray,1986). It is estimated that approximately 41% of
stroke patients are managed on geriatric wards and occupy nearly 21% of beds in the
speciality (Wade & Wood,1985; OHE,1988). Hospital costs of stroke management are
likely to escalate in future because of a 40% predicted increase in incidence and the
increased requirement of care in the acute phase (Malmgren, Bamford, Warlow et
al.,1989). An increasing proportion of these costs will be incurred in older stroke patients
because of the predicted increase in the elderly population, higher incidence of stroke in
this age group and increasing frailty and social isolation of very old stroke patients
resulting in hospitalisation. Despite these considerations, little is known about stroke in
patients of more advanced age.
There have been many studies on the natural history of stroke from which
several prognostic indicators have been derived (Britton, De Faire, Helmers et al.,1980;
Prescott, Garraway & Akhtar,1982; Wade, Skilbeck & Langton-Hewer,1983;
Allen,1984; Shah, Barer & Mitchell,1989; Vanclay & Cooper,1989,1991; Wade 1993).
Most of these studies, however, have been limited to relatively young stroke patients.
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Little is known about factors which affect stroke outcome in older patients, many of
whom may have additional disability and, hence, poorer prognosis (Carstairs,1976). As
no previous studies have been limited exclusively to elderly stroke patients despite their
numbers, a study of stroke patients aged over 75 years was undertaken to identify
features which determine outcome in this age group.
4.2 METHODS
This one year prospective study was conducted in stroke patients over 75
years of age from a well-defined geographical area (estimated population >75 years
7400) (Bromley Health Authority,1990) admitted to a unit operating a 24-hour,
age-related, acute admissions policy. The patch included the mainly suburban areas of
Penge, Anerley, Beckenham, West Wickham and Hayes, all of which have an above
average elderly population. The Standardised Mortality Ratio in this patch was 95.6, and
5-7% of the elderly population were below the Jarman Eight Index (Bromley Health
Authority,1990). During the 1 year period of the study, 97% of all patients over 75 years
of age requiring hospital treatment were admitted to the unit (Bromley Health
Authority,1990).
Stroke was defined as acute onset of neurological deficit lasting more than
24 hours or leading to death, with no apparent cause other than cerebrovascular disease
(WHO,1989). The diagnosis of stroke was based mainly on history and clinical
examination. Computerised tomography (CT) scanning of stroke patients was not
undertaken routinely because universal CT scanning of stroke patients is neither available
(Langton-Hewer & Wood,1989) nor, to date, considered necessary for diagnosis
(Sandercock, Molyneaux & Warlow,1985; Sotaniemi, Phytinen & Myllyla,1990; Ricci,
Celani, LaRosa et al.,1991; Wade,1992a). CT scanning, however, was undertaken when
the diagnosis was in doubt or when further surgical or medical intervention was being
considered.
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Details of age, gender, social circumstances, pre-stroke Barthel scores
(Wade & Collin,1988), previous strokes, other medical problems and dementia were
recorded. A detailed assessment within 72 hours of admission included level of
consciousness (motor subscale of the Glasgow Coma Scale, Table 4.1) (Wade,1986), side
of stroke, subjective awareness of deficit (determined clinically by verbal or non-verbal
response to the question "Is there something wrong with the right/left side of your
body?"), power in the arm and leg on the affected side [Medical Research Council
grading (Macleod,1983), Table 4.1], incoordination, hemianopia, dysphasia, dysphagia,
sensory deficits, inattention (visual/sensory), continence, abbreviated mental test score
(MTS) (Qureshi & Hodkinson,1974, Table 4.1), mobility (Holden, Gill, Maggliozzi et
al,1984), and Barthel ADL index. The MTh is a well-validated test and consists of 10
items assessing memory and orientation (Jitanpunkul, Pillay & Ebrahim,1991). The test
is conducted on the ward with the patient responding verbally to questions asked by the
observer. In the presence of dysphasia, responses were by speech or signs to spoken or
written answers suggested by the observer. These assessments were repeated at weekly
intervals until the conclusion of the study. The end points of the study were defined as:
death, discharge home, placement in institutional care or hospital stay exceeding 24
weeks.
Stroke management was undertaken on mixed wards with stroke and
non-stroke patients. Therapist cover included 1 full-time physiotherapist and 1 part-time
occupational therapist (supported by 1 assistant each) per 2 wards of 20 beds. All stroke
patients received physiotherapy and occupational therapy as appropriate for their
disability. In addition, there was regular input from speech therapists, social workers and
the patient placement officer.
Descriptive statistics have been used in data presentation and multiple
regression analysis (stepwise deletion) was used to determine the effects of assessment
variables on eventual outcome. The regression coefficient (B) and the probability value
(p) of significant independent variables influencing outcome have been described where
appropriate.
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Table 4.1 Bri•f description of initial assessments used in older stroke patients.
Reapons.	 Score
A) Glasaow Cons Scale (Motor reanonse)




Withdrawal frcø pain	 4
Localises pain with attempts to remove	 5
Follows simple commaMs	 6
B) Medical Research Council aradina for cower
Greatest power in th. ext.naors of affected limb:
normal power	 5
diminished power	 4
movement against gravity	 3
movement with gravity eliminated
	
2






C) Abbreviated Mental Test score
Scor. one point for each question answered correctly:
1) Age of the patient	 1
2) Time (to nearest hour)	 1
3) Address given, for recall at the end of the test:
42, West Street.	 1
4) Raise of Hospital	 1
5) Year	 1
6) Date of birth of patient 	 1
7) Month	 1
8) Years of First World War 	 1
9) Name of Monarch	 1
10) Count backwards from 20-1 	 1
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4.3 RESULTS
Stroke was diagnosed in 102 patients and accounted for 9.7% (102/1056)
of the total medical admissions in patients over 75 years of age from the defined
population representing a third of the district. Six patients were excluded because of
non-cerebrovascular disease on CT scans.
4.3.1 Demographic data
The mean age of the 96 patients (M:F ratio= 28:72) included in the study
was 81.3±5.4 years. Previous strokes were seen in 18 (18.8%) patients, 13 (72%) on the
same side and 5 (28%) on the opposite side to the present stroke. The majority of patients
(n=74) were independent (except for some patients needing help with stairs or bathing) in
personal Activities of Daily Living prior to stroke and lived alone (n=58). Fifteen
patients (living alone=9) required assistance for mobility and self care (Barthel index:
median 12; mean 11.9±2.2) and 7 patients were admitted from long-term institutions
(Barthel index: median 6; mean 8.1±3.6). Dementia, diagnosed prior to the present
admission, was present in 22 (23%) patients, 5 of whom were admitted from long-term
care.
4.3.2 Initial assessment
The consciousness level of patients ranged from 1-6 (median: 3; mean
4.2±2.6) at the time of admission. Ten patients remained deeply comatose or died within
72 hours of admission and could not be assessed. In the remaining 86 patients, left
hemiplegia was seen in 48%, right hemiplegia in 44% and brainstem/cerebellar signs in
8% patients (Table 4.2). Power in the affected arm varied from 0 to 4 in the affected leg
and sensory loss was present in 12.5% patients. There was a significant prevalence of
hemianopia, dysphasia, dysphagia, and sensory/visual inattention in these patients (Table
4.2). Incontinence was seen in 68 (79%) patients and 32 patients (28 with left
hemiparesis) were subjectively unaware of the neurological deficit. Median Barthel















Table 4.2 Initial stroke assessnent undertaken in 86 stroke






Mean level of conciousness*
Mean power in affct.d ar (triceps)







edian Barth.l ADL index
n-86 because 10 patients were too ill to be assessed coi.prehensively
within 72 hours of adaission.
Assessed at the tiae of admission.
GCS: Glasgow Coma Scale
NRC: Medical Research Council
ADL: Activities of daily living
92
4.3.3 Mortality
Thirty-two patients (33%) died during the study (median survival 11
days). The majority of the deaths were within the first two weeks of admission, with 8
deaths within 72 hours, 15 within 7 days and 23 within 14 days of admission. Early
death correlated with the level of consciousness, severity of neurological deficit,
dysphagia and pre-stroke Barthel index (Table 4.3) on initial assessment at the time of
admission. Age, gender, previous strokes, other medical problems or cognitive
impairment prior to admission did not influence early mortality.
Nine patients died during rehabilitation, their median survival being 72
days. The cause of death was a second stroke in 5 patients (same side=4; opposite
side=1), chest infection in 3 patients and acute myocardial infarct in 1 patient.
4.3.4 Rehabilitation outcome
Of the 64 survivors, 52 (80%) patients were discharged home (median
length of hospital stay 69 days). Seventeen patients (32.7%) were discharged within 3
weeks of admission. A complete resolution of neurological deficit was seen in 9 patients.
Neurological deficit improved considerably in other subjects, with improvements in
power (pre-discharge mean 4.2±0.8), mobility (pre-discharge median: 4) and functional
ability (pre-discharge median Barthel 17 [mean 17.7±2.3]). These patients were able to
cope with little or no additional help (shopping, cleaning) from family or services.
Factors that influenced early discharge included right rather than left sided stroke, good
motor power, unimpaired consciousness on admission, and absence of sensory
deficit/inattention or incontinence during initial assessment (Table 4.3). Early recovery
was not influenced by age, gender, previous strokes or pre-stroke Barthel index (Multiple
regression analysis).
The median duration of stay of the 35 other patients eventually discharged
home was 92 days. Twenty three (66%) were independently mobile with or without aids
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(mobility level 4-5), 8 (23%) were wheelchair independent and 4 patients required help
with mobility and transfers (mobility level 2-3). The median Barthel index at the time of
discharge was 13 (mean 14.3±2.4). All patients required additional social services
support following discharge, a high input (personal care/home care) being required in 14
(40%) patients. Ten (29%) patients required further outpatient rehabilitation following
discharge.
Twelve patients were transferred to nursing or residential homes (median
duration of hospital stay 164 days). Of these, 3 had been discharged home previously
with adequate support following a pre-discharge assessment at home. The functional
ability of these patients was unchanged but long-term care was necessary because of
social pressure.
In patients requiring longer rehabilitation, assessment of physical or
functional abilities (eg age, gender, side of stroke, previous strokes, functional status
prior to admission, other medical illness, severity of neurological deficit, consciousness
levels, mental test scores, mobility and Barthel ADL index) at the time of admission did
not relate to the discharge destination. A further assessment at 2 weeks was more
predictive of discharge home, showing an increased probability of requiring long-term
care in patients with low MTS scores, poor awareness of deficit, hemianopia/inattention,
sensory deficit/inattention and incontinence (Table 4.3). Stroke survivors with Barthel
index <6 and MTS<4 at 2 weeks failed to improve significantly and required long-term
nursing care.
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Table 4.3 Clinical features which significantly influence stroke
outcose in patients aged over 75 years identified using ultiple
regression analysis (stepwise deletion).




















































R2 coefficient of determination; B- regression coefficient; p- significance
,	 Clinical features at 2 weeks used in multiple regression analysis for
poor outcome (cf Mortality and early discharge where clinical features at
initial assessment were significant).
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4.4 DISCUSSION
Measurement of outcome of stroke rehabilitation in district populations is
difficult because of the heterogeneity of patient population and the variety of settings in
which stroke is treated. Although the costs of stroke management are expected to
increase in parallel with the contemporary rise in the elderly population, much previous
work has tended to exclude patients of advanced age.
The difficulties of reliable clinical data collection in patients of advanced
age are well-known and underlie the relatively small number of patients (n=96) included
in the present study. Despite this, the results can be considered representative of stroke
outcome in hospitalised older patients in suburban areas of southeast England because the
study was conducted in a well-defined elderly population with no significant
cross-boundary flows or referrals to other departments (Bromley Health Authority,1990).
The results show that 33% of hospitalised older stroke patients died, 54%
returned home and 13% were transferred to institutional care. The number of patients
returning home was higher than reported on general wards and comparable to that on
stroke rehabilitation units (Wade, Wood & Langton-Hewer,1985; Hamrin,1982a;
Stevens, Ambler & Warren,1984; Garraway, Akhtar, Prescott & Hockey,1980,
Friedman, 1990).
Several factors may have contributed to this observation. Poor outcome on
general wards has been attributed to misunderstanding and rivalries between
professionals, breakdown of communication and ill-prepared or unplanned discharges
(Consensus Conference,1988). These problems may be less likely on established wards in
departments of geriatric medicine, where the multidisciplinary team approach to patient
care, consultation with carers and planned discharges are normal practice. Not
surprisingly, a recent study has failed to show any difference in outcome between
specialist units and such wards (Edmans & Towle,1990). It also may have been possible
to discharge patients with higher levels of disability, firstly because of lower
expectations of well-being amongst older people and, secondly, because of the
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community support systems developed during the last two decades. Finally, it is possible
that therapy resources and skills may have been diverted from general wards to stroke
rehabilitation units during previous studies, with adverse effects on staff motivation and
rehabilitation practice, resulting in poorer outcome.
The median length of hospital stay for survivors in the present study (69
days) was greater than that of 29-55 days reported elsewhere (Wade, Wood & Langton
Hewer,1985, Garraway, Akhtar, Prescott & Hockey,1980, Friedxnan,1990). It is possible
that age (mean 81 years in this study compared with <75 years in other studies), other
medical or locomotor problems and sensory or cognitive impainnent may have
contributed to slower recovery. On the other hand, a longer hospital stay may have been
the result of poorly coordinated and improperly targeted therapy (Consensus
Conference,1988). There is some evidence that patients managed on special units recover
more quickly and there may be savings on hospital bed occupancy (Friedman,1990;
Langton-Hewer,1990).
It is possible that the cost-effectiveness of stroke rehabilitation could be
improved by appropriate patient selection (Young,1988). Specialist units would be of
little advantage in patients who would do well or those who would do badly whatever the
therapy input. Stroke survivors with low Barthel and MTS scores in the absence of an
acute illness 2 weeks after admission appear to have limited rehabilitation potential and
alternative management strategies may be more appropriate. The prospects of discharge
home (with or without support) are also poor in patients who continue to have severe
motor deficit, sensory/perceptual problems, cognitive impairment and incontinence.
However, the early and reliable identification of such patients and those most likely to
benefit from intensive rehabilitation has presented problems (Langton-Hewer,1990;
Osberg, Haley, McGinnis & DeJong,1990).
The clinical determinants which significantly influenced the short-term
prognosis and outcome of stroke rehabilitation in this group of older patients are in
general agreement with those seen in studies in relatively younger patients (Prescott,
Garraway & Akhtar,1982; Allen,1984; Anderson,1990; Shah, Vanclay & Cooper,1991;
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Benedetti, Benedetti, Stenta et a!. 1993; Censori, Camerlingo, Casto et al.,1993; Wade,
1993). The only exception was dementia, which significantly influenced outcome in
older stroke patients. Prognostic scores based on clinical determinants have been
suggested for younger stroke patients (Prescott, Garraway & Akhtar,1982). The
similarity in clinical determinants of stroke rehabilitation outcome in those of more
advanced age suggests that it may be possible to apply such scores (with appropriate
modifications) in older patients to help target scarce therapy resources to those most
likely to benefit from intensive input.
98
CHAPTER 5. DEVELOPMENT OF A CLINICAL PROGNOSTIC
SCORE AIMED AT TARGETING STROKE REHABILITATION.
5.1 INTRODUCTION
The objective of stroke rehabilitation is to ensure that patients achieve
their maximum potential and that the best possible value is being obtained from the
money and effort expended (Langton-Hewer,1990). The issues of costs and benefits of
stroke management have always been important in insurance-based health care systems,
but are now becoming increasingly important in the British National Health Service
(Enthoven,1985). In the present climate of limited health-care resources cost-effective
stroke rehabilitation for elderly people may depend upon strategies which can target
intensive treatment, such as that offered in specialist areas, towards patients most likely
to benefit from such input.
Expected prognosis based on clinical determinants could be used to target
stroke unit resources more appropriately by identifying the patients most likely and
those least likely (with mild or very severe disability) to benefit from intensive
rehabilitation (Young,1988). The study in stroke patients over 75 years of age (Chapter
4), has shown that besides known determinants of prognosis (Prescott,Garraway &
Akhtar,1982; Allen,1984, Barer & Mitchell,1989, Anderson,1990; Shah, Vanclay &
Cooper,1991), outcome in elderly patients is significantly influenced by cognitive
impairment. The influence of cognitive impairment on rehabilitation in the elderly has
also been described elsewhere (Isaacs & Marks,1973; Carstairs,1976; Ebrahim, Noun &
Barer,1985; Friedman,1990).
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A number of studies have tried to describe patients who may show the
greatest improvement in function and independence following stroke rehabilitation
(Feigenson, McDowell, Meese et al.,1977; Wade, Langton-Hewer, Wood et al.,1983;
Jongbloed,1986). Several prognostic scores based on clinical indicators also have been
developed for use in relatively young stroke patients (Britton, DeFaire, Helmers et
al.,1980; Prescott, Garraway & Akhtar,1982; Allen,1984; Shah, Vanclay & Cooper,1989;
Gladman, Harwood & Barer,1992). Despite the fact that rehabilitation programmes and,
hence, prognosis are significantly influenced by the patients' ability to learn new
techniques, none of the commonly used prognostic scales include any measures of
cognitive function.
The Edinburgh Prognostic Score (Prescott, Garraway & Akhtar,1982) is
one of the scores recommended for use in older patients (Young,1988). The Edinburgh
Prognostic Score was derived from discriminant analysis of several clinical features of
stroke patients in the Edinburgh study (Prescott, Garraway & Akhtar,1982). Three of
these were found to correlate with dependency levels at discharge or at the 16 week
cut-off point (Table 5.1). Possible scores range from 1.6 (best prognosis) to 5.6 (worst
prognosis). Although included in the multiple regression analysis, cognitive impairment
was not found to be a significant discriminant in this patient group. This is not surprising
because the mean age of patients in this study was 73 years and significant levels of
background cognitive impairment were unlikely to be present in this patient group. The
applicability of the Edinburgh score to patients of more advanced years, many of whom
may have cognitive impairment, remains open to question.
It may have been possible to develop a multivariate score from the data
available, but in view of the multiplicity of assessment scales already in use in stroke
rehabilitation (Chapter 1), it was decided to modify a pre-existing and validated scale
(Edinburgh Prognostic Score) to include cognition as an additional discriminant. The
discriminants in the new score (Orpington Score) were given the same weighting as the
Edinburgh Score, although this may not have been reflected in the Orpington population.
The validity of the modified score (Orpington Score), hence, was assessed in the study
group.
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Table 5.1 The Edinburgh Prognostic Score (after Prescott et a!, 1982)
Clinical Features	 Score
Motor deficit in arm
MRC grade 5
	 0










finds thumb via arm
	 0.8
unable to find thumb
	 1.2
Balance
walks 10 feet without help 	 0
maintains standing position 	 0.4
maintains sitting position
	 0.8
no sitting balance	 1.2
Total score = 1.6 + motor + proprioception + balance
MRC: Medical Research Council grading for power
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5.2 METHOD
l'his study was conducted in 64 stroke survivors from the 96 patients over
75 years described previously (Chapter 4). The definition of stroke, method of diagnosis
and inclusion have been described previously (Chapter 4). Patients with Alzheimer's
disease or multi-infarct dementia were included in the study since these conditions
frequently complicate stroke in this age group. No attempts were made to classify
dementia into multi-infarct or Alzheimer's type because of difficulties in accurately
differentiating between the two conditions and the fact that they frequently co-exist in
older patients. It was presumed that both groups would be equally disadvantaged because
of diminished learning abilities secondary to dementia.
The Edinburgh Prognostic Score (Table 5.1) was calculated at 1, 2 and 4
weeks post-stroke in all patients included in the study. As cognitive impairment, in
addition to measures of motor deficit, proprioception and balance used in the Edinburgh
Score, is an important determinant of outcome, the Edinburgh Score was modified to
include a widely-used measure of cognitive dysfunction (Abbreviated Mental Test
Score). This modified version was called the Orpington Score (Table 5.2) and ranged
from 1.6 (best prognosis) to 6.8 (worst prognosis). The methodology of applying the
Orpington Prognostic Score is described in Appendix II. In addition to the Edinburgh
Prognostic Score, Orpington scores and Barthel index were recorded at 1, 2 and 4 weeks
in these patients.
Stroke management was undertaken as previously described (Chapter 4).
Patients were objectively assessed for neurological deficit, cognitive function,
continence, mobility and activities of daily living by the multidisciplinary team at weekly
intervals. Professionals involved in the assessment and day to day management of these
patients were unaware of their prognostic scores or expected outcome.
The correlation of Edinburgh and Orpington prognostic scores and
Barthel ADL index at 1, 2 and 4 weeks to Barthel ADL index at discharge or at 16 weeks
(if still hospitalised) for the survivors was assessed using linear regression. The ability of
these scores to prognosticate outcome was also assessed.
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Table 5.2 The modified Edinburgh Prognostic Score (Orpington Score).
Clinical Features	 Score
Motor deficit in ann
MRC grade 5	 0
MRC grade 4	 0.4
MRC grade 3	 0.8
MRC grade 1-2	 1.2




slight difficulty* 	 0.4
finds thumb via arm	 0.8
unable to find thumb	 1.2
Balance
walks 10 feet without help 	 0
maintains standing position 	 0.4
maintains sitting position	 0.8
no sitting balance	 1.2
Cognition
Mental Test Score 10	 0
Mental Test Score 8-9	 0.4
Mental Test Score 5-7	 0.8
Mental Test Score 0-4	 1.2
Total score = 1.6 + motor + proprioception + balance + cognition
MRC: Medical Research Council grading for power
Please refer to Appendix H for methodology of scoring.
103
5.3 RESULTS
Of the 64 stroke survivors over 75 years of age, 52 (80%) were
discharged home and 12 patients were transferred to nursing or residential homes
(Chapter 4).
Seventeen patients (32.7% of patients returning home) were discharged
within 3 weeks of admission. Their median Barthel ADL index was 6 (Range 2-8) at the
time of admission and 17 (Range 14-20) at the time of discharge. None of these patients
had evidence of significant cognitive impairment (MTh 8-10). The Edinburgh Prognostic
Score (range 2.0-3.6) and the Orpington Prognostic Score (range 2.0-3.6) measured at 1
week in these patients showed a significant (p<O.001) and comparable (r 2=0.9 v r2=0.9)
correlation with Barthel ADL index at discharge. Prognostic scores could not be
measured at 2 weeks in 11 patients because they had been discharged from hospital. A
significant correlation was also seen between admission Barthel ADL index and
discharge Barthel ADL index in this group (r 2=0.64, p.<O.00l).
Thirty-five of the remaining 47 patients were eventually discharged home.
These patients had a median Barthel ADL index of 3 (Range 0 - 6) on admission. Their
Orpington Score was 4.0 to 6.4 at 1 week and 3.2 to 4.8 at 2 weeks after the acute
episode. The median Barthel index at the time of discharge was 13 (Range 8-17). The
median Barthel ADL index of 12 patients who required long-term care was 2 (0-4) at the
time of admission. Their Orpington score ranged from 5.6 to 6.8 at 1 week and 5.2 to 6.8
at 2 weeks. Recovery was very limited in these patients and they had median Barthel
ADL index of 4 (Range 0-8) at the time of transfer to long-term care facilities.
Linear regression showed significant correlation between the Edinburgh
Prognostic Score measured at 2 weeks and ADL index at discharge or 16 weeks (r2=0.57,
p<O.001) (Fig 5.1) for the whole patient group (n=64). The correlation was stronger in
cognitively intact (MTS 8-10) patients (n=27, r2=O.91, p<0.001) (Fig 5.2) compared to
patients with MTS less than 7 (n=37, r2=0.39, p .czO.O5) (Fig 5.3). A stronger correlation
was seen between the modified Edinburgh Prognostic Score (Orpington Prognostic
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Score) measured at 2 weeks and Barthel ADL index at discharge or 16 weeks (r2=O.89,
p<O.001) for all patients (n=64) (Fig 5.1). In contrast to Edinburgh Prognostic Score, the
predictive value of Orpington Prognostic Score did not diminish in the presence of
dementia (n=37, r2=O.81, p<O.001) (Fig 5.3). Barthel ADL index on admission showed a
significant but weak correlation with Barthel ADL index at discharge (r 2=O.24; p<O.Ol)
for the whole patient group. Although Barthel ADL index at 2 weeks was more
predictive of outcome (r2=O.58; p<O.001), its predictive value was less than that of
Orpington Prognostic Score at 2 weeks.
Edinburgh Prognostic Score or Orpington Prognostic Score measured one
week after the initial event did not correlate significantly with Barthel ADL index at
discharge or 16 weeks in patients hospitalised for more than 3 weeks. The correlation of
prognostic scores measured at 4 weeks with Barthel ADL index at discharge or 16 weeks
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Fig 5.1 Relationship between ADL index at discharge/16 weeks and Edinburgh (A)
and Orpington (0) prognostic scores at 2 weeks in 27 elderly stroke subjects
with no cognitive impairment.
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Fig 5.3 Relationship between ADL index at discharg./16 wk and Edinburgh (A)
and Orpington (o) prognostic scores at 2 weeks In 64 elderly stroke subjects.






















Fig 5.4 Th. distribution of Orpington Prognostic Scores in elderly stroke
patients requiring long —term care (n-12), discharged after rehabilitation (n-35)
or discharged within 3 weeks of admission (n-17).
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5.4 DISCUSSION
Predicting the outcome of mild or very severe strokes is usually
straightforward (Chapter 1), and should not present rehabilitation dilemmas. It is more
difficult to predict outcome or rehabilitation needs in patients with moderately severe
deficits in whom the possibility of discharge home or degree of functional recovery is
uncertain on initial assessment. Prognostication in this group of patients can be facilitated
by incorporating major determinants of outcome into a well-defined set of simple but
objective clinical criteria. The Edinburgh Prognostic Score has been recommended for
use in older patients because it incorporates measures of power, balance and
proprioception which have been shown to be significant predictors of stroke outcome in
other studies (Sandin & Smith,1990; Goldie, Matyas, Spencer & McGinley,1990;
Lincoln,1992; Wade,1993a). The predictive value of the Edinburgh Prognostic Score in
older stroke patients, however, was limited principally because it did not include a
of
measure,cogmtive impairment. The Orpmgton Score which incorporates a measure of
cognition based on a commonly-used, robust and simple mental state examination
(Jitapunkul, Pillay & Ebrahim,1991) showed better overall correlation with functional
outcome (r2=0.89 v 0.57), especially in patients with cognitive impairment (r2=0.81 v
0.39). A correlation between Barthel index at admission and discharge has been reported
elsewhere (Shah, Vanclay & Cooper,1989) and was also seen in this study. The
correlation of Barthel index at 2 weeks to functional ability at discharge was similar to
that observed for Edinburgh score but was weaker than that seen for Orpington scores
(r2=0.58 v 0.89).
Stroke patients discharged early had mild to moderate neurological deficit
and were characterised by Orpington scores of less than 3.2 (Fig 5.4). It is unlikely that
these patients would have benefitted from stroke unit rehabilitation over and above that
routinely available on general wards. The largest group of stroke patients, however,
consisted of those with moderately severe deficits who scored between 3-5 on the
Orpington scale. This group probably represented patients most likely to need, and
benefit from, stroke unit rehabilitation.
108
Patients with an Orpington score >5.2 had very severe neurological
deficits and required long-term nursing care (Fig 5.4). It would appear that this group of
patients was least likely to benefit significantly from stroke unit rehabilitation. This does
not mean that all therapy support should be withdrawn from very severely disabled
patients, especially as minor changes in ability may improve quality of life significantly.
Rehabilitation on a stroke unit in patients with poor prognostic expectations, however,
may cause considerable distress to the patient and their family and also result in
inappropriate use of hospital resources (Wade, Wood & Langton-Hewer,1985).
The timing of any assessment for stroke unit rehabilitation is important.
Prognostic scores measured at 1 week may predict outcome in patients likely to be
discharged early but are not predictive for patients requiring longer rehabilitation.
Patients in whom outcome remains unclear need further assessment at 2 weeks, as these
scores showed better correlation with outcome. The predictive ability of prognostic
scores at 4 weeks was not significantly greater than at 2 weeks suggesting that 2 weeks
was the optimum time for assessment for rehabilitation.
There is a wide spectrum of opinion on the process and results of stroke
rehabilitation, especially in older patients (Chapter 1). A negative and nihilistic attitude
towards stroke patients is inappropriate, but there is concern that unrealistic expectations
from the rehabilitation process have resulted in inappropriate use of therapy resources
and bed-utilisation (Chapter 1). Although it would be inconceivable to deny any stroke
patient adequate treatment solely on the basis of severity of disability, there may be
advantages, both for the patient and the hospital service in directing stroke unit resources
towards patients most likely to benefit from such input.
This study was the preliminary step in defining prognostic criteria tailored
for use in the elderly. It describes a methodology for selecting patients for stroke unit
rehabilitation to achieve optimal and cost-effective utilisation of resources. It is,
however, important to undertake further prospective studies on the sensitivity, reliability
and repeatability of the suggested criteria in larger samples and to evaluate its ability to
influence the effectiveness of stroke rehabilitation in practice.
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CHAPTER 6. EVALUATION OF A CLINICAL PROGNOSTIC
SCALE FOR OLDER STROKE PATIENTS.
6.1 INTRODUCTION
An accurate prediction of functional outcome following stroke is
important not only for patients and their families but also for determining rehabilitation
needs and long-term management strategies (Chapters 1, 4 & 5). Prognosis after stroke
is related to the severity of initial impairments and disabilities and there are several ways
of predicting outcome (Chapter 1). Selecting an appropriate prognostic scale for clinical
and research use presents problems because of the controversy about the merits of
different scores and their applicability to stroke rehabilitation (Chapter 1). Although
neurological assessments can predict outcomes such as mortality or severe handicap,
their ability to predict residual disability, discharge destination or continuing care needs
is limited. Multivariate functional prognostic scores may be better predictors of
functional recovery but lack validation in datasets other than those in which they were
derived (Chapter 1).
It may be possible to achieve satisfactory prognostication and
stratification of stroke survivors using simple single prognostic indicators (Chapter 1). A
much-favoured indicator is urinary incontinence which has been shown to be superior to
some prognostic scales used previously (Gladman, Harwood & Barer,1992). The use of a
new score, such as the Orpington Prognostic Score (OPS), cannot be advocated in
routine clinical practice until the score has been shown to have advantages over urinary
incontinence as a prognostic indicator.
The role of OPS in prognostic stratification of stroke patients and its
comparison with urinary incontinence as a prognostic indicator were studied
prospectively in a large patient group which was different from the one in which the




This prospective study was undertaken in 217 stroke survivors over 75
years of age admitted to hospital over a 2 year period. Patients with first as well as
recurrent stroke were included in the study. The diagnosis of stroke was based on history
and clinical examination. CT scanning was not routinely undertaken but performed when
there were doubts about the clinical diagnosis (unclear history of focal neurological
symptoms, atypical clinical features, atypical progression of stroke), cerebellar stroke or
subarachnoid haemorrhage were suspected, or when anticoagulation was indicated or
already being given to the patient (Dunbabin & Sandercock,1991; Hankey,1992a,b). Of
the 217 stroke survivors studied, 39 (18%) patients had CT scans prior to inclusion for
the above-mentioned reasons. Patients with dementia were included in the study for
previously stated reasons (Chapter 5). Patients known to be institutionalised or severely
dependent (Dependency level 3 - see below) because of recurrent stroke, other
disabilities or cognitive impairment prior to the stroke were not included in the study.
6.2.2 Assessments
Details of age, gender, side of stroke, power in the arm and leg on the
affected side [Medical Research Council grading], hemianopia, dysphasia, dysphagia,
sensory deficits and Barthel ADL index on admission were recorded (Table 6.1). Urinary
continence was assessed at 1, 2 and 4 weeks after stroke, both clinically and by analysis
of nursing records for the 24 hour period preceding the assessment. Patients who were
catheterised at the time of assessment were considered incontinent. Cognitive state was
assessed using the abbreviated mental test score (Mi'S). OPS was measured in all stroke
patients at 1,2 and 4 weeks after stroke.
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Table 6.1 Initial assessment in 217 older .troke survivors includ.d
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Stroke management was undertaken on general medical or rehabilitation
wards. All stroke patients received physiotherapy and occupational therapy appropriate
to their disability. Further input was provided by speech therapists, social workers and a
nursing home placement officer. Prognostic scores and urinary continence data for the
study were collected by a doctor (LK) and a physiotherapist not directly involved with
day-to-day management of patients included in the study. Subjects were objectively
monitored for progress and outcome using measures of neurological deficits, mobility
and activities of daily living by the ward multidisciplinary teams at weekly intervals. As
in the previous study (Chapter 5) professionals involved in the management of these
patients were unaware of their prognostic scores or expected outcome.
The outcome measures used were the destination of discharge, Barthel
index and the level of dependence at the time of discharge. Three levels of dependency
were defined for the study based on clinical experience and observations in the practice
of geriatric medicine (Table 6.2).
6.2.3 Dependency Levels
Level 1 (Table 6.2) was compatible with a good quality of life in the
elderly with little or no support from family or other agencies. Level 2 (Table 6.2) was
compatible with patients being able to stay at home if an able spouse or other competent
carer were present. In patients living alone prior to stroke, it should have been possible to
maintain them in the community with intermittent daytime support from statutory or
voluntary agencies. Level 3 (Table 6.2) included patients requiring constant attention day
and night. Such individuals would usually require institutional care.
It was expected that stroke patients achieving independence or limited
dependence would be capable of "independent living", i.e. be able to return home or live
in specially adapted environments (eg sheltered housing) with necessary support and
avoid institutional care.
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Table 6.2 Levels of dependence at discharge in stroke patients included in the study.
Level 1: Independent for personal ADL
a) continent
b) independently mobile (with/without aid)
c) independent in self-care abilities.
Level 2: Limited dependence for personal ADL
a) continent
b) not confused
c) Walks with supervision or intermittent help for balance or coordination.
d) Able to transfer, wash, dress and toilet with supervision or minimal help.
Level 3; Dependent for personal ADL
Any two of the following:
a) incontinent or requiring major help for toileting.
b) confused
c) unable to walk or requiring continuous support from one person who helps carrying
weight or with balance.
d) requiring major help for feeding, washing and dressing.
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6.2.4 Statistics
The sensitivity, specificity and accuracy of OPS and urinary continence in
determining stroke patients achieving "discharge home" (independent living) was
assessed by the formulae:
Sensitivity:
number of patients discharged "home" as predicted (true positive)
total number of patients discharged "home" (true positive + false negative)
Specificity:
number of patients not discharged "home" as predicted (true negative)
total number of patients not discharged home (true negative + false positive)
Accuracy:
no. of independent living patients as predicted + institutionalised patients as predicted
total no. of patients
The predictive values of various levels of OPS and urinary continence in
predicting discharge home or into institutional care also were assessed. Predictive values
for discharge home (OPS 2-5; urinary continence) and institutionalisation (OPS >5;
urinary incontinence) were calculated as:
no. of patients actually discharged home as predicted
no. of patients predicted to go home
and
no. of patients actually discharged to institutions as predicted




The mean age of the 217 patients (M:F ratio= 31:69) included in the study
was 82.3±7.1 (SD) years. Previous strokes were recorded in 42 (19.4%) patients, 34
(81%) of which were on the same side and 8 (19%) were on the opposite side to the
present stroke. The majority of patients (n=167) were independent in personal activities
of daily living prior to the stroke and 108 of them lived alone. Dementia, diagnosed prior
to the present admission, was present in 37 (17%) patients.
6.3.2 Stroke Outcome
Nearly one quarter of the older stroke patients were independent by the
time of discharge from hospital and went home relatively early compared with patients in
other groups (Table 6.3). They were characterised by low prognostic scores, urinary
continence and a high Barthel index at discharge (Table 6.3). Outcome was more
variable in patients achieving limited dependence. Urinary continence was achieved in all
patients by the time of discharge, with nearly two-thirds of these patients being continent
at 2 weeks (Table 6.3). Although all patients in this group could, in theory, have
achieved independent living, only 64% were discharged to non-institutional
environments (Table 6.3). Patients with high prognostic scores continued to remain
dependent and were mostly discharged to institutional care. Nearly 80% of these patients
were incontinent at the time of discharge.
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Table 6.3 Prognostic scores and outcoae in 217 itroke survivors over 75 years of age.
Dep . level:	 Independent	 Lia.t ted	 Dependent















































Dx BADL (Range)	 16-20	 11-18	 2-10
Dent. of dx
prey, residence	 54 (100%)	 71 (55%)	 5 (15%)
shalt, housing	 -	 12 (9%)	 1 (3%)
inst. care	 -	 46 (36%)	 28 (82%)
* Not assessed because 39 (72%) patients were discharged within 4 weeks.
ned: aedian; Dep. Leysl: Dependency l.v.l at discharge;
BADL: Barth.l Activities of Daily Living;
Ur: Urinary; Dx: Discharge; Dest.: Destination; preY: previous;
sh.lt: sheltered; inst: institutional.
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6.3.3 Correlation of Prognostic indices
Prognostic scores measured at 1,2 and 4 weeks were analysed to examine
their relationship to functional outcome at each point in time. The strongest correlations
between score ranges and levels of dependence were seen 2 weeks after stroke (Table
6.4). Over 90% of the patients in the independent group had OPS<3 and all the patients
in the dependent group had OPS>5 at this time point. The percentage of patients in each
prognostic category did not change significantly at 4 weeks, suggesting that there was
little benefit in delaying assessments of prognosis beyond this period (Table 6.4). In
contrast, urinary continence continued to improve beyond 2 weeks especially in the
group with intermediate prognosis, 80% of whom were continent by four weeks and
100% by the time of discharge.
OPS and urinary continence measured at 2 weeks showed comparable and
high sensitivity but low specificity for predicting independent living at discharge (Table
6.5). The predictive value of OPS was high at both extremes of the scale. The predictive
value of OPS<3 was 100% for discharge home and that for OPS>5 was 82% for
placement in institutional care. The predictive value of urinary continence for discharge
home was high but incontinence was a poor predictor of institutionalisation (l'able 6.5).
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Table 6.4 R.lationship between dependency level at discharge and the nusber of
pati.nts in •ach prognostic category at 1, 2 and 4 weeks.
DaD. level at	 Week 1	 Week 2	 Week 4
discharae
Xndependent	 <3	 35 (65%)	 51 (94%)	 54 (100%)
Limited	 3-5	 62 (48%)	 129 (100%)	 129 (100%)
Dependent	 >5	 34 (100%)	 34 (100%)	 32 (94%)
Table 6.5 Sensitivity, specificity, accuracy and predictive value of OPS and





Sensitivity	 independent living	 96%
	
90%

















Continence	 discharge home	 79%
Incontinence	 institutional care	 57%
Dep: Dependency; OPS: Orpington Prognostic score.
119
6.4 DISCUSSION
In this prospective study, undertaken in a large group of older stroke
patients (distinct from the group in which OPS was originally derived) Orpington
Prognostic Score measured weeks was able to predict the level of dependence at
discharge. It appears that stroke patients with OPS of less than 3 will regain functional
independence and are likely to be discharged home. Patients with OPS greater than 5,
especially four weeks after stroke, will have high dependency at discharge and require
constant care, usually within institutions. In the "middle-group" of stroke patients who
score 3-5 at 2 weeks, outcome may be variable and depend upon factors such as intensity
and quality of rehabilitation, presence of a competent carer at home, support and
expectations of the family, personality and motivation of the patient and availability of
statutory as well as voluntary support systems in the community (Smith,1990).
6.4.1 Prognostic scores in older patients
Accurate prediction of outcome in stroke patients has not historically been
possible despite extensive knowledge about factors which influence prognosis (Reding &
McDowell,1989). Factor analysis studies using combinations of known determinants of
outcome have failed to produce clinically useful predictive formulae. Many prognostic
scores used previously have been based on neurological examination (Britton, De Faire,
Helmers et al.,1980; Allen,1984a,b; Barer & Mitchell,1989) where the emphasis is on the
site and extent of neurological damage. Although neurological measures remain
important, they do not provide a reliable measure of functional abilities at discharge,
which have greater influence on the level of disability, destination of discharge and
support required following stroke. The need for prognostic indicators to include
functional assessments is even more important in older people because of a high
background level of disability (Carstairs,1976). Minor functional impairment may result
in significant disability and high levels of dependence in elderly people. On the other
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hand, elderly patients with significant neurological deficits in whom functional abilities
are preserved may be able to enjoy a better quality of life compared with younger stroke
patients because of diminished occupational, social and family responsibilities. This
study shows that a function-based approach, such as that adopted in OPS, provides
clinically useful predictive formulae which can overcome some of the problems
encountered previously (Chapter 1).
Several prognostic scores incorporate measures of functional abilities
(Prescott, Garraway & Akhtar,1982; Shah, Wade, Skilbeck & Langton-Hewer,1983;
Vanclay & Cooper,1989). Barthel index at the time of admission or at commencement of
rehabilitation is known to correlate significantly with functional outcome in stroke
patients (Chapter 5). Barthel index, however, had lower predictive ability compared with
OPS in the previous study (Chapter 5). The previous study also showed that OPS had a
stronger overall relationship to functional outcome compared with the Edinburgh
Prognostic Score, especially in patients with cognitive impairment [r2=0.81 v 0.39]
(Chapter 5). 'l'his may have been due to failure to include cognitive function in the
multivariate analysis (Wade, Skilbeck & Langton-Hewer,1983; Shah, Vanclay &
Cooper,1989) or the elimination of cognitive impairment as a significant variable during
analysis (Prescott, Garraway & Akhtar,1982), mainly because these studies were
undertaken in relatively young stroke patients. Prognosis is significantly influenced by
the presence of dementia in elderly people as it limits their ability to learn new
techniques (Chapter 5). This is reflected in OPS which includes a well-validated measure
of cognition (Chapter 5).
To be clinically useful, a prognostic aid must be relevant to the generality
of stroke patients, address questions of practical importance and incorporate different
indices based on two or more simple clinical variables to take into account the diversity
of types of patient and stroke (Barer & Mitchell,1989). This is true for OPS which is easy
to use in any patient setting and, given its demonstrated suitability for patients over 75
years of age, applicable also to stroke patients of all ages. The scoring of OPS becomes
similar to the Edinburgh Score in cognitively intact patients because the cognitive
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measure in the score is weighted to give a zero bias in patients with no cognitive
impairment. The Edinburgh Score has been well-validated in younger stroke patients
previously (Garraway, Akhtar, Prescott & Hockey,1980; Garraway, Akhtar, Hockey &
Prescott,1980; Prescott, Garraway & Akhtar,1982).
6.4.2 Comparison with urinary incontinence
The benefits of scoring systems such as OPS over single measures such as
urinary continence in everyday clinical practice have been questioned (Barer &
Mitchell,1989; Barer,1989; Gladman, Harwood & Barer,1992). Although the sensitivity,
specificity and accuracy of urinary continence as a predictor were comparable to OPS in
this study (Table 6.5), it lacked the predictive value of OPS in prognosticating the
destination of discharge. It is likely that the predictive value of continence would have
improved with time (Table 6.4) but the human and resource costs of negative or
unrealistic expectations associated with delays in setting a prognosis need to be kept in
mind (Barer & Mitchell,1989). The low predictive value of incontinence for
institutionalisation is of concern. Stroke may not be the only factor contributing to
incontinence in the elderly, and other causes such as dementia, prostatism, uterine
prolapse and detrusor muscle instability may be important. Poor recording and reporting
of incontinence, equivocal reasons for catheterisation and absence of established
protocols in non-specialist settings may also affect reliable assessment of continence,
reducing its overall predictive value. As OPS is an objective, bedside measure based on
a simple clinical examination, it is less susceptible to such influences in everyday clinical
practice.
6.4.3 Limitations of the OPS
Despite these advantages there are limitations in the use of OPS. The
score is primarily aimed at rehabilitation and cannot be applied until patients'
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neurological deficit and consciousness levels have stabilised. Difficulties in assessing
proprioception or cognition in patient with aphasia or confusion may adversely affect the
reliability of OPS, although this was not a major problem in practice as visual prompts,
in addition to verbal instructions, were used in conducting these assessments. It is likely
that the higher scores obtained in these patients reflected prognostic disadvantages
associated with communication or learning difficulties and did not significantly influence
the prognostic grouping.
6.4.4 Outcome measures in stroke
Judging outcome in elderly stroke survivors presents problems (Chapter
1). Outcome can be measured as the percentage of patients going home, but this may
depend upon factors other than disability due to stroke (Ebrahim,1990; Smith 1990). The
concept of "independent living" used in this study was considered to be a more sensitive
measure than discharge home because it reflects available support in the community and
other non-institutional options available to stroke patients. Another way of judging
outcome is to measure functional recovery using the Barthel index at discharge. Although
this has the advantage of avoiding the distorting influence of social factors and has
general applicability to any healthcare system (Wade, Skilbeck, Langton-Hewer,1983),
its ability to reflect real-life situations following discharge in individual patients remains
open to question (Garraway, Akhtar, Hockey & Prescott,1980; Wade,1986). A scale of
dependency has been described in this study taking into account the complex
interrelationship between functional ability, support mechanisms and living
accommodation (Granger, Sherwood & Garre,1977; Alexander & Eldon,1979) to enable
a more accurate assessment of stroke outcome.
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6.4.5 Other applications of OPS
Prognostic scores such as the OPS have applications other than predicting
outcome in stroke survivors. Prognostic scores could be used to target scarce resources
more appropriately by identifying patients most likely and those least likely (with very
good or very poor prognosis) to benefit from intensive rehabilitation (Chapter 5). The
identification of a "middle-group" of stroke patients is one of the most important
functions of OPS. Prognosis in these patients is likely to be determined by local factors
such as the availability, intensity and quality of rehabilitation input making it impossible
to predict outcome reliably in every patient in every setting. There also is a real risk in
more rigid prognostication within this group because such prognostic prophecies may
become self-fulfilling, especially in difficult patients in whom aggressive therapy may be
substituted by institutionalisation. It would be more appropriate if outcome in this group
was determined by multidisciplinary monitoring of progress following directed therapy.
Another potential area for application of prognostic scores is in research.
Objective assessment of the impact of available services or new developments on stroke
outcome is difficult because of failure to standardise for the severity of stroke and
prognosis (Wade,1992a). OPS can facilitate studies in this area by identifying a "middle
group" of patients, who would be most sensitive to intervention, for inclusion in such
studies.
It will never be possible to design a single simple mathematical model
which can predict outcome in every single stroke patient because of the heterogeneity of
the stroke population and distortions introduced by other variables. Criteria such as the
Edinburgh or the Orpington score provide a statistical estimate of the potential for
functional improvement or discharge home for groups of patients rather than for
individuals. The level of rehabilitation required by an individual stroke patient remains a
clinical decision but its targeting can be facilitated by scoring systems based on clinical
determinants.
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CHAPTER 7. RANDOMISED CONTROLLED STUDY OF THE
EFFECTIVENESS OF A STROKE REHABILITATION UNIT.
7.1 INTRODUCTION
Organisation of rehabilitation is a key consideration in stroke
management. Treatment of stroke on general wards has been criticised because of poor
coordination between disciplines, lack of planning consistent with patients' needs or
abilities and breakdown of communication between professionals, patients and carers
(Chapter 1). Dissatisfaction with standards of provision of care on general medical wards
has resulted in the development of more specific strategies in stroke management over
the last decade (Langton-Hewer,1990). Although intensive treatment of stroke patients
may be beneficial (Peacock, Riley, Lampton et al., 1972; Sivinius, Pyorala, Heinonen et
al.,1985), the benefits of stroke intensive care units (Kennedy, Pozen & Gabelman,1970;
Drake, Hamilton, Carisson & Blumenkrantz,1973; Norris & Hachinski,1976;
Millikan,1979) remain equivocal (Indredavik, Bakke, Solberg et al.1991; Wade,1992a;
Langhorne, Williams, Gilchrist & Howie,1993). A recent meta-analysis of stroke units
suggests that they reduce mortality (Langhorne, Williams, Gilchrist & Howie,1993) and
there is some evidence that stroke rehabilitation units also may reduce disability and
long-term institutionalisation (Reding & McDowell,1989; Ebrahim,1990; Wade,1992a).
Despite several studies to evaluate the benefits of such units, their effectiveness remains
controversial. (Garraway, Akhtar, Prescott & Hockey 1980; Hamrin,1982a; Stevens,
Ambler & Warren,1984; Dobkin,1989; Edmans & Towle,1990; Friedman,1990;
Ebrahim,1990; Indredavik, Bakke, Solberg et al.,1991).
Measurement of differences in stroke rehabilitation is difficult and
assessing the effectiveness of stroke rehabilitation units is complicated because of:
1) the heterogeneity of patient characteristics,
125
2) failure to stratify for severity of stroke which determines both prognosis as well as
the level of resources needed (Spence & Donner,1982),
3) the variety of settings in which stroke is treated,
4) differences in quantity and quality of treatment received by patients,
5) variation in resources allocated to stroke management and the organisation of services,
6) difficulties in disentangling the effects of differing service organisation from the
effects of different types and duration of treatment received by patients, and finally,
7) difficulties in assessing objectively the impact of available services or new
developments because of the lack of baseline information and poor quality of data
collected in this field (Wade,1992a).
The present study is a randomised controlled trial comparing therapy input
and outcome in stroke patients, stratified according to expected prognosis (Chapter 5 &
6), who were managed either on general wards or a stroke rehabilitation unit.
7.2 PATIENTS AND METHODS
7.2.1 Patients
Subjects for the study were recruited from 377 stroke patients admitted to
a general hospital over 18 months. As in previous studies (Chapters 4, 5 & 6), stroke was
defined as acute onset of neurological deficit lasting more than 24 hours or leading to
death, with no apparent cause other than cerebrovascular disease (WHO,1989). Patients
with first (83%) as well as recurrent strokes (17%) were included in the study. The
diagnosis of stroke was based on history and clinical examination. Computerised
tomography (CT) scanning was not routinely undertaken (Chapters 4 & 6) except when
indicated by defined criteria (Table 7.1). Eighty-two (22%) of the 377 stroke patients had
CT scans. The study was approved by the Bromley Ethics Committee as a variation in
service organisation because there would be no decrease in the existing provision of care
to stroke patients as a result of the project.
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Table 7.1 Indications for CT scan.
1) Doubts about clinical diagnosis
a) Unclear history of focal neurological symptoms
b) Atypical clinical features
c) Atypical progression of stroke after onset
2) Patient under 60 years of age with no vascular risk factors
3) Cerebellar stroke suspected
4) Subarachnoid haemorrhage suspected
5) Anticoagulation indicated or already being given
6) Carotid endarterectomy being considered
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As the incidence of stroke increases with age, 42 (11%) patients with
dementia were included in the study since this frequently complicates stroke
rehabilitation in the older age group (Ebrahim, Noun & Barer,1985). In keeping with
previous studies (Chapters 4, 5 & 6) and for similar reasons, no attempts were made to
classify dementia patients into multi-infarct or Alzheimer's type. Patients with space
occupying lesions, cerebral metastatic disease, low-pressure hydrocephalus, congenital
malformations, head injury or central nervous system (CNS) infections on clinical or CT
evidence were excluded from the study. Although CT scanning was undertaken in all
patients in whom the clinical diagnosis of stroke was equivocal, the possible limitation of
not having 100% CT scanning is acknowledged.
Of the 377 patients diagnosed as having stroke, CT scans demonstrated
subdural haematomas in 2 and brain tumours in 7 patients. Seventy-nine (2 1%) patients
died and 37 (10%) patients with mild deficits secondary to reversible ischaemic
neurological disease were discharged within 2 weeks of admission and, hence, excluded
from the study. The remaining 252 survivors at 2 weeks were entered into the study.
7.2.2 Initial management. randomisation & stratification
Details of age, gender, side of stroke, power in the arm and leg on the
affected side (Medical Research Council grading), hemianopia, dysphasia, dysphagia,
sensory deficits, inattention (visual/sensory), continence, mobility, Barthel ADL index
and cognitive state (MTh) were recorded in all stroke patients using the methodology
previously described (Chapters 2 & 4).
Stroke patients were admitted to general medical wards during the acute
phase of their illness for initial management and stabilisation. Following initial
management on general wards, stroke survivors at 2 weeks were randomly allocated to
the stroke rehabilitation unit (Chapter 3) or continued to be managed on general medical
wards according to existing practices. The restricted randomisation procedure was used
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(Daly, Bourke & McGilvray,1991). It was decided that of evety 10 stroke patients
suitable for inclusion, half would be managed on the stroke unit and the other half would
remain on the general wards. The table of random numbers (Geigy Scientific Tables,
1982) was used, but after 5 patients were allocated to any one group, the remaining
patients in the block were allocated to the other group. This randomisation was built into
the Orpington Stroke Management System programme (Chapter 2) for the purposes of
the study, so that the system patient number on entry dictated the rehabilitation setting in
which the patient was to be managed.
Patients in each limb of the study were "standardised" for severity of
stroke and expected outcome by stratification into groups according to the Orpington
Prognostic score (OPS) (Chapters 5 & 6). Three groups were identified: patients with
mild to moderate deficits showing the best prognosis (prognostic score <3), patients with
moderate to severe deficits in whom prognosis was intermediate (prognostic score 3-5)
and patients with very severe deficits who had poor prognosis (prognostic score >5).
7.2.3 Therapy input
Despite different settings, all stroke patients had unrestricted and equal
access to nursing care, physiotherapy and occupational therapy. The type of
physiotherapy used was based on Bobath principles but modified by the physiotherapists'
experience. Physiotherapy and occupational therapy input were provided by therapists of
comparable seniority (Senior I grade) and experience, who were assisted by therapy aides
in both settings. Nurses and therapists working on the stroke rehabilitation unit had no
formal specialist training in the management of stroke patients (Chapter 3). Input also
was provided in both settings by speech therapists, social workers and nursing home
placement officer for patients unable to return home.
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7.2.4 Data collection
Subjects were followed from entry to the study until discharge from
hospital. Objective assessments for neurological deficit, cognitive function, continence,
mobility and activities of daily living were undertaken at weekly intervals in both groups.
As there are no accepted measures of process, measures of physiotherapy
and occupational therapy input (major and universally available components of the
rehabilitation) were defined for the study. These included the duration and type of
therapy given to individual stroke patients which were recorded by therapists working
with the patients. Duration was measured in 30 minute time units of face-to-face contact
with patients. The major categories of the type of treatment given to stroke patients were
agreed upon by therapists and the proportion of time devoted to different activities within
each discipline was recorded. Therapists involved in assessment and day to day
management of stroke patients were unaware of their participation in the study or
expected outcome.
A range of measures was used to assess outcome because of the known
problems with any single measure (Chapters 1 & 2). Primary outcome measures included
mortality during hospital stay, the percentage of patients discharged home, the
percentage of patients discharged to long-term institutional care and the length of
hospital stay. As stroke is predominantly a disease of the elderly in whom destination on
discharge may depend on factors other than stroke (Chapter 1), Barthel ADL index at
discharge, change in Barthel ADL index from inclusion in the study to discharge and the
proportion of patients with Barthel ADL index of >11 in each group were also recorded.
7.2.5 Statistics
The sample size was calculated by using a comparison nomogram
(Altman,1980) to include the minimum number of patients in each prognostic group to
give the study 90% power at the 5% significance level for primary outcome measures
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(destination of discharge: 10% difference, median discharge Barthel ADL scores: 2 point
difference, length of hospital stay: 20% difference) based on observations in previous
studies (Chapters 4, 5 & 6). Group-homogeneity was analysed with x2 test for gender,
neurological deficits, dementia, recurrent strokes and prognostic classification in each
group. Age on admission, motor power on affected side and Barthel ADL index on initial
assessment were analysed by the Mann-Whitney test. Mortality, destination of discharge,
differences in the type of therapy received and the proportion of patients with Barthel
ADL index >11 at discharge in each group were analysed using the x2 test. Statistical
analysis was not undertaken if any cell had 0 value or a value of <5 was present in >20%
cells. The length of hospital stay, amount of therapy received, discharge Barthel index
and change in Barthel index during rehabilitation was analysed by the Mann-Whitney
Test.
7.3 RESULTS
Of the 252 patients in the study 126 were treated on the stroke
rehabilitation unit and 126 on general medical wards. Seven patients (2 from the stroke
rehabilitation unit, 5 from general medical wards) were transferred to other hospitals (out
of district residents or to be closer to relatives) and did not complete the study.
7.3.1 Baseline characteristics of stroke patients
The baseline characteristics of the 124 patients managed on the stroke unit
were comparable to the 121 patients treated on general medical wards (Table 7.2).
Patients with an intermediate prognosis formed the largest group accounting for nearly
60% of patients in both settings. The extent of neurological deficit, mobility and
functional abilities at the initial assessment in patients treated on the stroke rehabilitation












Tabi. 7.2 Baseline charact.ristics of strok. patients on the stroke rehabilitation unit
and general medical wards at the tias of inclusion into the study.
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* Medical Research Council grading for power on the affected side
(weaksr side in patients with bilateral signs)
OPS: Orpington Prognostic Scale (Table 2)
FAC: Functional Ambulation Categories




Patients treated on general medical wards received significantly more
physiotherapy on average than patients on the stroke rehabilitation unit during their
hospital stay (Table 7.3). A greater proportion of physiotherapy input on stroke
rehabilitation ward was directed towards individual needs of patients compared with
general medical wards (p<O.001). There were no differences in the average amount of
occupational therapy received by patients in either setting. A significantly greater
proportion (pz0.0O1) of time on the stroke rehabilitation unit was spent on specific
needs of individual patients compared with general medical wards (Table 7.3).
7.3.3 Outcome
The study showed significant differences in the overall outcome between
stroke patients managed on the stroke unit (n=124) and general wards (n=121). A greater
proportion of patients managed on the stroke unit were discharged home (72.5% v 57%;
p. zO.01) and had better median Barthel index at discharge (15 v 13) compared with
patients on general medical wards. The mean length of hospital stay was also
significantly shorter in patients managed on the stroke unit (40.3 ± 14.2 days v 83.6 ±
32.7 days). Although overall mortality was lower in patients managed on the stroke unit
(7% v 12%), this failed to achieve statistical significance.
There were no significant differences in functional abilities at discharge,
destination of discharge (Fig 7.1) or length of hospital stay in stroke patients with a good
prognosis (OPS <3) managed in either setting (Table 7.4). One patient managed on
general medical wards required long-term care because of social circumstances rather



























Table 7.3 Coiarison of therapy input in stroke patimnts managed on the stroke
rehabilitation unit (SU) with those managed on general medical wards (GNW).
Therapy input and type
	 SU	 GMW
n-124	 n-121	 p















166 ( 7.4%) <0.00lt
* Tim. spent in face-to-face activities with the patients excluding administrative time
largest determinant of a significant two-sided X2 test for independent proportions.
ADL: Activities of daily living.
** Individual rehabilitation: Time spent on activities aimed at addressing specific
needs of individual patients (eq specific transfer/washing/dressing techniques, use of
aids) identified by the therapist or the patient as contributing significantly to
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Fig 7.1 Comparison of th. percentag. of stroke patients with good (OPS <3),
Intermediate (OPS 3-5) or poor (OPS >5) prognosis discharged horn. from the
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Fig 7.3 Comparison of discharge Barthel index in stroke survivors with
good (OPS <3), intermediate (OPS 3-5) or poor (OPS >5) prognosis
managed on the stroke unit (SU) or general wards (GMW).
- Median Barthel index	 (. - Stroke Unit; 0 - General wards)
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Fig 7.4 Comparison of lengths of hospital stay in stroke patients with
good (OPS <3), intermediate (OPS 3-5) or poor prognosis (OPS >5)
managed on th. stroke unit (SU) or general wards (GMW).
(. - Stroke Unit; 0 - General wards)
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Although mortality was high in severely disabled patients with poor
prognosis (OPS >5) in both settings, a relatively greater number of patients died on
general medical wards compared with the stroke unit (Table 7.4). Clinical causes of
deaths included aspiration pneumonia, pulmonary embolism, recurrent stroke and
unrelated myocardial infarction. Functional abilities and destination at discharge of
survivors were comparable between the two groups (Table 7.4).
The greatest differences between the stroke unit and general medical
wards were seen in stroke patients with intermediate prognosis (OPS 3-5). A
significantly greater proportion of patients managed on the stroke rehabilitation unit was
discharged home compared with general medical wards (Fig 7.1). In addition, patients
with an intermediate prognosis (OPS 3-5) managed on the stroke unit had better
functional abilities at discharge (Fig 7.2) and shorter lengths of hospital stay (Table 7.4).
7.4 DISCUSSION
This study, undertaken in stroke patients stratified for neurological deficit
and prognosis, demonstrates that organised and directed stroke management leads to
greater recovery of function (Fig 7.3) and more rapid discharge from hospital (Fig 7.4)
without any major increase in time allocated by therapists. Patients with moderately
severe deficits and intermediate prognosis appear to benefit most by stroke unit
rehabilitation compared to those with mild or very severe deficits (Fig 7.3 & 7.4).
Although it would have been desirable to undertake further assessments of outcome
(using additional measures of quality of life, patient satisfaction and carer stress) at 3 or 6
months after discharge, this was not possible because of lack of resources.
Patients with dementia and recurrent strokes were included in the study to
make the sample more representative of the stroke population. Early mortality (within the
first 2 weeks) was high and less than 40% patients in these groups survived long enough
to be included in the study (Table 7.2). The distribution of patients with dementia and/or
137
recurrent stroke surviving long enough to be included was comparable between the
stroke unit and general medical wards (Table 7.2). The prognostic disadvantages due to
dementia or recurrent strokes were reflected by the higher OPS scores (Chapter 5 & 6) in
these patients and their inclusion did not compromise the value of the study.
Computerised tomography was not undertaken routinely in this study.
Several studies have shown that CT scanning has a limited role in the diagnosis of stroke
and does not predict or influence functional outcome in stroke patients (Sandercock,
Molyneaux & Warlow,1985; Sotaniemi, Phytinen & Myllyla,1990; Ricci, Celani,
LaRosa et al., 1991; Dunbabin & Sandercock,1991; Wade 1992). It may not be possible
or necessary to CT scan every stroke patient for current indications, even in health care
systems such as the British National Health Service (Langton-Hewer & Wood,1989).
Rapid access to expert clinical evaluation of neurological deficit with urgent access to CT
scanning and neurosurgical facilities if required may be a more appropriate strategy in
stroke management (Wade,1992a) and has been followed in this study.
A double blind study was not possible because of the logistics of separate
wards and the nature of intervention. The possibility of bias introduced by observer
preference or by differences in staff and patient motivation because of perceived
discrimination by allocation to the stroke unit must be recognised. These pitfalls were
reduced by "blinding" nursing and therapy staff to prognostic scores and outcome
measures. The broad categories of therapy input were decided amongst professionals in
advance. Therapists or clinicians involved in management on the stroke unit did not
provide input to general medical wards and hence were unable to influence therapy input
or outcome in these settings. Finally, ensuring an even mix of patients with good as well
as poor prognostic expectations in both settings prevented nihilistic or negative attitudes
amongst staff or patients in either setting, reinforcing the validity of findings of this
study.
Inter-observer differences in assessments may be another possible source
of potential error in this study. This possibility was reduced by using a well-validated
scale (the Barthel Index) as a primary outcome measure. The robustness of Barthel Index
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in multiple assessments undertaken by different observers is well-known and has been
discussed in Chapter 1. Barthel assessments for the study were undertaken by
occupational therapists of equivalent seniority (Senior I) in both settings which would
have further reduced the possibility of bias due to inter-observer differences. Other
outcome measures included mortality and hospital length of stay, both of which are
considered to be independent of observer bias. The limitations of length of hospital stay
as an outcome measure and the justification for its use in the study have been discussed
in section 1.6.5.
Prognostic stratification, on the other hand, was achieved by using a
relatively new scale developed during this study (Chapter 5 & 6). Preliminary data from
further studies in over 300 stroke patients participating in ongoing validation of the
Orpington Prognostic Score (OPS) suggests a high degree of agreement between
therapists involved in assessment for stroke rehabilitation and between these therapists
and LK in prognostic scoring using the OPS.
7.4.1 Comparisons with previous studies
The conflicting results of previous studies on the benefits of stroke units
using similar outcome measures may have been due to the types of patients recruited to
these studies. Results of the present study show that patients with mild deficits achieve
independence in personal ADL regardless of their setting whereas those with very severe
deficits and poor prognosis do not regain significant basic functional abilities regardless
of management on a stroke unit. Whilst most studies are controlled for the severity of
deficit, there is little information about the actual proportion of patients with different
levels of disability (Chapter 1). Inclusion of a large proportion of patients at either end of
the spectrum would minimise differences between stroke units and general wards and
may have been responsible for the negative results in some controlled studies
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7.4.2 Effects on mortality
There was a trend towards higher mortality in patients with a poor
prognosis managed on general wards compared with the stroke unit although this did not
achieve significance (Table 7.4). The possibility of Type II error due to small numbers
cannot be excluded because mortality was not taken into consideration in determination
of sample size. However, significant reduction in mortality on stroke units has been
observed elsewhere (Indredavik, Bakke, Solberg et al,1991) and has also been shown in a
meta-analysis of controlled studies on the benefits of stroke units (Langhorne, Williams,
Gilchrist & Howie 1993). This may be due to better management of swallowing
problems and awareness of other complications such as deep vein thrombosis on stroke
units, although no definite conclusions can be drawn from this study.
7.4.3 Stroke unit outcome and its determinants
As stroke is predominantly a disease of advancing years, assessing
outcome of rehabilitation, even in the short-term, presents problems (Chapter 1). The
number of patients discharged home is a simplistic measure and does not take into
account other factors which may influence discharge. To enable a more accurate
evaluation of rehabilitation outcome, measures of functional ability have also been
included in this study (Table 7.4). Previous experience has shown that patients with
Barthel ADL index >11 require supervision or intermittent help for walking and self-care
and can be maintained at home (Chapter 6). The percentage of patients achieving this
functional level was greater than that of those discharged home in both settings and
appears to be a better measure of stroke rehabilitation outcome. However, the
effectiveness of stroke rehabilitation cannot be assessed by one measure in isolation and
it would be more appropriate to use a combination of measures when evaluating the
effectiveness of strategies in stroke management (Chapter 1).
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Several factors may have contributed to the improved outcome on the
stroke rehabilitation unit and it is difficult to isolate specific components important to
overall results. Despite the general belief that patients on stroke units do better because of
increased therapy input, this was not the case in the study. In keeping with another study
(Garraway, Akhtar, Prescott & Hockey,1980), results showed that the average duration
of therapy input on the stroke unit was less than that on general medical wards. The type
of treatment, however, differed in that it was specifically matched to individual patient
needs on the stroke unit and may have contributed significantly to the observed
differences in outcome. Better multidisciplinary coordination with patients and carers, a
positive attitude amongst nurses (Gibbon,1991) and their involvement as informal
therapists may have been another factor responsible for improved outcome. The
psychological impact of being on the stroke unit also may have contributed by boosting
patients' morale and motivation to achieve greater functional independence. These
interactive effects are highly complex and have not been assessed in this study.
7.4.4 Patient selection in stroke rehabilitation
This study has demonstrated that patient selection can significantly
influence the quantitative results of stroke unit management. While it is inconceivable to
deny any stroke patient adequate treatment solely on the basis of severity of disability,
there may be advantages both for the patient and the hospital service in directing stroke
unit resources towards patients most likely to benefit from such input (Chapter 5 & 6).
With the exception of a small group of patients with poor prognosis in whom mortality
may be reduced, rehabilitation on stroke units would be of little benefit to stroke
survivors who would do well or those who would do badly whatever their setting or
therapy input. It appears that patients with moderately severe deficits and intermediate
prognosis are most appropriate for stroke unit rehabilitation. Identification of this
subgroup of patients can be facilitated by incorporating major determinants of outcome
into a well-defined set of simple but objective clinical criteria, such as the Orpington
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Prognostic Score, which can be applied in day-to-day hospital work and by professionals
who may not be medically trained.
It should be remembered that while criteria of patient selection may
affect the overall operational effectiveness of stroke rehabilitation units, they cannot
predict suitability for intensive rehabilitation in every single stroke patient. Hence, these
criteria should be used as guidelines and selection of patients for stroke unit
rehabilitation needs to remain flexible depending upon the individualised
multidisciplinary assessment of patients' needs.
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CHAPTER 8. THE INFLUENCE OF STROKE UNIT
REHABILITATION ON FUNCTIONAL RECOVERY FROM
STROKE.
8.1 INTRODUCTION
Treatment of stroke is expensive and accounts for 10% of district bed-day
costs in Britain (Wade, Wood & Langton-Hewer,1985; OHE,1988). As the major
proportion of in-patient costs of stroke are incurred in meeting acute rehabilitation needs
of these patients (Wade & Langton-Hewer, 1985; Baznford, Sandercock, Warlow &
Gray,1986), recent years have seen an increasing emphasis on developing cost-effective
strategies in this area. One of the strategies gaining increasing acceptance is the
establishment of specialist units for stroke rehabilitation (Chapter 7). Despite several
studies on the benefits of stroke units in the last decade, positive benefits in reducing
mortality and shortening hospital lengths of stay have only recently become apparent
(Chapters 1 & 7). The effects of stroke unit rehabilitation on functional recovery
continue to remain controversial.
There is some evidence that stroke units hasten discharge from hospitals
(Ebrahim,1990; Friedman1990; !ndredavik, Bakke, Solberg et al.,1991; Wade,1992a;
Chapter 7). Shorter lengths of hospital stay on stroke units could be due to quicker
functional recovery (Ebrahim,1990; Indredavik, Bakke, Solberg et al.,1991) or a result of
better organisation and coordination between patients, carers and professionals in
expediting discharge from hospitals (Consensus Conference,1988). The debate between
these two aspects of stroke unit rehabilitation has not been resolved unequivocally
(Wade,1 992a).
The objective of this analysis of data collected in the randomised
controlled study (Chapter 7) was to compare the rate of functional recovery and therapy
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input in stroke patients managed on the stroke rehabilitation unit (Chapter 3) with that of
similar patients managed on general wards. The contribution of the rate of functional
recovery to the length of hospital stay was also assessed.
8.2 METHODS
Data for this study were collected during the randomised controlled study
comparing outcome in stroke patients managed on the stroke unit or on general wards
using methodology previously described (Chapter 7). All patients with an intermediate
prognosis (OPS 3-5) managed either on the stroke unit or on general wards were
included in the present analysis.
Patients in both settings were assessed at weeldy intervals and their
Barthel ADL index recorded by occupational therapists who were not aware of the
possible use of these assessments in a comparative study at a later date. In patients
discharged before 12 weeks, a further functional assessment was undertaken at 12 weeks
during a post-discharge visit by the therapists. As therapy input received by patients may
influence not only the level but also the rate of functional recovery, the duration and the
type of physiotherapy and occupational therapy received by patients were recorded. Data
was also collected on the number of deaths and discharges in either setting. Patients who
died during their hospital stay or before the follow-up visit were excluded from
subsequent analysis (stroke unit 2, general wards 3).
Data collected in the remaining 73 patients on the stroke unit and 68
patients on general wards were analysed for the median discharge Barthel index and
median Barthel index at 0,1,2,3,4,6,8,10 and 12 weeks in the two groups. In the absence
of any agreed measures of the rate of functional improvement, the time taken by each
group to achieve the median discharge Barthel index was considered representative.
Similarly, the differences in organisational aspects between the two settings were
represented by the time required to discharge patients remaining in hospital after the
median discharge Barthel index was achieved in each group.
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Age on admission, motor power on the affected side and duration of
therapy received by patients were analysed using the Student's t test. Comparability of
gender, neurological deficits and the type of therapy received by patients in either setting
were analysed by x2 test. The median Barthel index at different time intervals was
analysed by the Mann-Whitney test. The z test was used to analyse differences in the rate
of change of median Barthel index and discharge rates between the two groups.
8.3 RESULTS
The baseline demographic characteristics of the 73 patients on the stroke
unit and 68 patients on general wards were comparable (Fable 8.1). The extent of
neurological deficit, frequency of urinary incontinence and initial Barthel index in
patients treated on the stroke rehabilitation unit did not differ significantly from patients
treated on general wards (Table 8.1).
The overall change in the Barthel index from the time of randomisation to
discharge from hospital was significantly greater in patients managed on the stroke unit
(Fig 8.1). The median discharge Barthel index of patients managed on the stroke
rehabilitation unit was significantly higher than that of patients managed on general
wards (15 v 12). Despite a similar median Barthel index for both groups at the start of the
study, median Barthel indices, measured at weeldy intervals, were significantly higher
for patients managed on the stroke rehabilitation unit compared with those on general
wards (Table 8.2). The increase in median Barthel index in the stroke unit group was
initially slow but rose rapidly after 2 weeks reaching a plateau at median discharge
Barthel index at 6 weeks (Fig 8.2). Median Barthel index for patients on general wards
showed little improvement for 3 weeks, after which they improved linearly until the
median discharge Barthel index was achieved at 12 weeks (Fig 8.2). The rate of change
of median Barthel index during the linear phase was significantly slower in patients on
general wards (0.9/week) compared with those on the stroke unit (2.2/week) and is
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reflected by the difference in the slopes of their Barthel curves (Fig 8.2). The mean
value of Barthel index of individual patients at 4 weeks as a proportion of their Barthel
index at discharge was 0.79±0.22(SD) on the stroke unit compared with 0.66±0.22 (SD)
on general wards (pczO.Ol).
Patients managed on the stroke unit had significantly shorter mean length
of hospital stay compared with those on general wards (48.7±17.2 v 104.6±28.6 days;
p<O.001). There were no significant differences between the percentage of patients
discharged from the stroke unit (50%) and general wards (45%) up to the time taken to
achieve median discharge Barthel index in each group. Significant differences, however,
were seen in the time taken to discharge patients remaining on general wards once this
level was achieved (20 weeks) compared with the stroke unit (6 weeks). The mean value
of the time taken to achieve discharge Barthel index by individual patients as a
proportion of the duration of their hospital stay after randomisation was 0.91±0.4 (SD)
for patients on the stroke unit compared with 0.65±0.27 (SD) for patients on general
wards (p<O.Ol).
Differences in the speed of functional recovery were also seen when
median Barthel indices of patients remaining on the stroke rehabilitation unit or general
ward were plotted against time (Fig 8.3). There was a shift to the right in the curve
representing median Barthel index in the general ward group suggesting slower changes.
The peak of the Barthel index curve coincided with the beginning of the sharp rise in the
discharge curve, both on the stroke unit and general wards confirming that patients with
poorer functional recovery stayed longer in hospitals regardless of setting (Fig 8.3).
Patients with intermediate prognosis managed on general wards received
significantly more physiotherapy on average than patients on the stroke rehabilitation
unit during their hospital stay (Table 8.3). There were no differences in the average
amount of occupational therapy received by patients in either setting. Although there was
a trend towards a higher proportion of occupational therapy time being spent on specific
needs of individual patients on the stroke rehabilitation unit compared with general
















Table 8.1 D..ographic characteristics of stroke patients in the "ciddle"
prognostic group COPS 3-5) aanag.d either on th. stroke unit (SU) or gneral wards
(GW).
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Table 8.2 Iledian Barth.l index (Range) and discharg. rates on a w..kly basis in
stroke patients managed on th. stroke unit (SU) or general medical wards (GMW).
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BADL: Barthel Activities of Daily Living index
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Table 8.3 Comparison of therapy input in stroke patients managed on the stroke
unit (SRU) with those managed an general wards (GW).





Usan duration/patient (hours)	 16.6±4.7	 21.5±7.9	 <0.05
Percentaae time bent on:
Sitting balance	 14.2%	 14.3%	 MS
Standing balance
	 21.1%	 21.3%	 MS
Transfers	 17.5%	 19.3%	 MS
Ambulation	 20.0%	 20.8%	 MS
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* Time spent in face-to-f ac. activities with the patients excluding administrative
time
ADL: Activities of Daily Living.
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specific needs of
	
individual patients (eq specific transfer/washing/dressing
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Fig 8.1 Change in the Barthel ADL index from admission to discharge in stroke
survivors in the intermediate group (OPS 3-5) managed on the stroke unit (SU)
n-73; or on general wards (GMWI, n-68.
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Fig 8.2 Weekly m.dian Barthel index and discharge rates of strok. survivors
on strok. unit (n-73) and general wards (n-69).
• - Median Barth.l index (Strok. Unit) • - Percentage Dischargsa (Strok. Unit)
o • Median Barthel index (General Ward) D - Percentage Discharges (General wards)
A = median discharge Barthel index of stroke unit group
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Fig 8.3 Weekly median Barthel index of the remaining stroke inpati.nts
on the stroke unit and general wards shown against the rate of discharge.
o - Barthel index (General wards) a - Discharge rates (General wards)
• - Barthel index (Stroke Unit) U - Discharge rates (Stroke Unit)
A - median discharge Barthel index of stroke unit group
B - median discharge Barthel index of general ward group
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8.4 DISCUSSION
Functional recovery, as measured by Barthel index, was not only greater
but also significantly more rapid on the stroke rehabilitation unit compared with general
wards. This improvement was achieved without any additional physiotherapy or
occupational therapy input in the specialist setting (Chapters 3 & 7). Close liaison
between patients, carers and professionals resulting in a mechanism of expediting
discharges in appropriate patients may also have contributed to the shorter hospital stay
on the stroke rehabilitation unit.
The present analysis was limited to patients in the "middle" prognostic
group because this group has been shown to be most sensitive to stroke unit intervention
(Chapter 7). Patients in the good prognostic group were considered inappropriate for the
study because of the high initial Barthel index and short duration of hospital stay in both
settings (Chapter 7). Analysis was not possible in the group with poor prognosis because
of the small sample size, high mortality and the small change in median Barthel index
between admission and discharge regardless of setting (Chapter 7).
The reasons why stroke rehabilitation units shorten hospital lengths of stay
have not been clear in the past (Wade,1992a). Although quicker functional recovery has
been suggested (Ebrahim,1990; Indredavik, Bakke, Solberg et al.,1991), the possibility
of organisational aspects resulting in better coordination and early discharges as the sole
contributing factor has also existed (Garraway, Akhtar, Hockey & Prescott,1980;
Consensus Conference,1988; Wade,1992a). The faster rate of functional improvement
seen in this analysis has also been reported previously although therapy input was not
quantified in the previous study (Indredavik, Bakke, Solberg et al.,1991). In addition, the
duration over which patients remaining in hospital were discharged after the median
discharge Barthel index was achieved was significantly longer on general wards (Table
8.2) providing objective evidence of the poor organisation suspected in previous reports
(Consensus Conference,1988; WHO,1989). The group observations of speedier recovery
and quicker discharges once functional potential was achieved on the stroke unit were
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supported by data on the proportion of change in Barthel index occurring in the first 4
weeks and the proportion of time spent in hospital once discharge Barthel index was
achieved in individual patients.
There is a risk that average lengths of hospital stay may be artificially
shortened by discharging stroke patients before they achieve their functional potential.
This risk is even greater in specialist settings, such as a stroke unit, where one of the
measures of efficacy may be a shorter length of hospital stay. If this were the case in the
present study, the median Barthel index of the patients remaining on the stroke
rehabilitation unit would either remain static or even rise as more of the severely disabled
patients were discharged home or institutionalised. The fall in median Barthel index of
patients remaining on the stroke unit would indicate that the discharge process was
appropriate without undue delays or premature discharges (Fig 8.3). Another way of
judging appropriateness of discharge may have been to monitor readmission rates, but
this was not a part of the original protocol because of lack of resources for monitoring
beyond discharge form hospital.
An inherent weakness in this study is that the functional assessments were
undertaken by therapists involved in treating patients. It would have been desirable to
"blind" assessment procedures but this was not possible because of the logistic problems
of conducting several assessments in a large group of patients at timed intervals. Bias in
favour of either setting is unlikely because of the large number of assessments
undertaken, the consistency between serial assessments and the correlation between
Barthel index and outcome in individual patients. The probability of bias is further
reduced by the fact that the therapists conducting these assessments were unaware of a
possible comparison between settings at a later date.
This study provides the basis for developing a service model for
functional recovery from stroke and its relationship to hospital stay. Changes in the
median Barthel index of stroke patients undergoing rehabilitation are initially slow, but
then rise linearly and plateau once the median discharge Barthel index has been achieved.
The plot of discharge of stroke patients from hospital shows a similar pattern but follows
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functional improvement. The steep phase of the discharge curve begins only when
median discharge Barthel levels are achieved by the patient group (Fig 8.2). The rapid
discharge phase is associated with a rapid fall in median Barthel index of the remaining
patients (Fig 8.3). This model generates measures by which the functional efficacy of
stroke settings (different stroke units or different specialist and non-specialist settings)
may be assessed. The suggested measures (which need to be applied to patient groups of
comparable deficits and prognosis) are:
1) the median discharge Barthel index (measure of the extent of functional recovery in
the setting),
2) time required by the patient group to achieve this index (measure of the rate of
functional recovery in the setting),
3) time required to discharge the remaining stroke patients once the group achieves the
median discharge Barthel index (measure of mechanisms to expedite discharges from the
setting), and
4) the rate of decrease of median Barthel index of patients remaining on the unit after
median Barthel index is achieved (measure of appropriateness of discharges from the
setting).
It is possible that other assessments (eg motor, functional and social) in
stroke show similar patterns and relationship to discharges. It may also be possible that
some of these measures are affected by stroke unit rehabilitation whereas others are
relatively immune to such influences. Further research in this area will allow a more
precise understanding of how stroke units affect rehabilitation and help in developing
better strategies of stroke management.
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CHAPTER 9. THE EFFECTS OF AGE GROUP ON STROKE
UNIT REHABILITATION.
9.1 !NTRODUCTION
Age is an important consideration in the epidemiology and management
of stroke (Bamford, Sandercock, Dennis & Warlow,1988,1990). Demographic trends and
epidemiology data suggests that stroke in older patients will be a major health issue in the
near future with significant cost implications (Chapters 1 & 4). The hospital costs of
stroke are predicted to rise out of proportion to the overall number of stroke patients
because of the higher proportion of older stroke patients requiring hospitalisation for
nursing, rehabilitation and social reasons (Chapters 1 & 4).
One of the strategies gaining increasing popularity is the establishment of
specialist units for stroke rehabilitation (Chapters 1, 7 & 8). The randomised controlled
study on the benefits of the stroke unit suggested that stroke units speed functional
recovery and shorten hospital lengths of stay (Chapters 7 & 8). Stroke patients, however,
are a heterogeneous group varying in age, stroke severity and additional disability which
may affect the rehabilitation process. Despite the possibility of benefits from stroke unit
rehabilitation varying in different groups of stroke patients, there is little information
available on the influence of these factors on stroke unit rehabilitation (Wade ,1992).
The benefits of stroke units may be influenced by the age of patients, not
only because of factors related to ageing but also because of the availability of resources
for older people. The additional needs of older people and less focussed attitudes on
general medical wards may make them the patient group most likely to benefit from
specialist stroke unit rehabilitation. Conversely, they may represent a group less likely to
benefit from such efforts because of problems associated with the ageing process.
However, little is known about this aspect of stroke rehabilitation.
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The organisation of services in Bromley presented an opportunity to
undertake an analysis according to age group in stroke patients participating in the
randomised controlled study (Chapter 7).
9.2 METHODS
The 245 stroke patients included in this analysis, definition and diagnosis
of stroke, inclusion and exclusion criteria and the methodology of randomisation,
stratification and management of patients have been described previously (Chapter 7).
As previously stated, stroke patients were admitted to general wards
during the acute phase of their illness for initial management and stabilisation. The
district (Bromley, Kent), in common with several districts in Britain at the time of the
study, had an age-related admissions policy according to which patients over 75 years of
age were admitted to different acute wards from those who are under 75 years of age
regardless of admission diagnosis or the time of admission. All wards were situated in the
same acute hospital and the age division was purely an operational policy issue with no
particular gerontological significance.
Patients in both age groups were randomly allocated to the stroke
rehabilitation unit or continued to be managed on general medical or geriatric medical
wards according to existing practices. As described previously (Chapter 7), all stroke
patients had access to nursing care, physiotherapy and occupational therapy despite
different settings. Physiotherapy and occupational therapy input were provided by
therapists of comparable seniority who were assisted by therapy aides. Input was also
available from speech therapists, social workers and a nursing home placement officer
for patients unable to return home. Multidisciplinary discussions on patients' progress
and therapy strategies took place every morning on the stroke unit. Similar discussions
took place on a weekly basis on geriatric medical wards. There was no formal
multidisciplinary discussion on general medical wards. The duration and type of therapy
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given to individual stroke patients were recorded by therapists working with the patients
as described previously (Chapter 7). Therapists involved in the assessment and day to day
management of stroke patients were unaware of their participation in the study or
expected outcome.
Subjects were followed up from entry to the study until discharge from
hospital. Objective assessments for neurological deficit, cognitive function, continence,
mobility and activities of daily living were undertaken at weekly intervals. Outcome
measures included mortality during the remaining hospital stay, the percentage of
patients discharged home, the percentage of patients discharged to long-term institutional
care and the length of hospital stay (Chapter 7). Barthel ADL index at discharge, the
change in Barthel ADL index from inclusion in the study to discharge and the proportion
of patients with a Barthel ADL index of >11 at discharge were also recorded (Chapter 7).
Group comparability was analysed with a x 2 test for gender, neurological
deficits, dementia, recurrent strokes and prognostic classification in each group. Age on
admission, motor power on the affected side and Barthel ADL index on initial
assessment were analysed by the Mann-Whitney test. Mortality, destination of discharge,
differences in the type of therapy received and the proportion of patients with Barthel
ADL index >11 at discharge in each group were analysed using the x 2 test. The length of
hospital stay, amount of therapy received, discharge Barthel index and change in Barthel
index during rehabilitation were analysed by the Mann-Whitney Test.
9.3 RESULTS
9.3.1 Patient characteristics
Of the 245 patients in the study, 101 (41.2%) were under 75 years of age
whereas 144 were aged 75 years or more (Table 9.1). The majority of patients (87%) did
not have a history of previous stroke. Dementia was present in 22 (9%) patients prior to
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the stroke. Sixty-one (25%) patients included in the study had CT scans. CT scanning
was more common in younger than in older patients (43 v 18, p<O.Ol).
Young and old stroke patients were equally distributed between the stroke
unit and general medical or geriatric medical wards and the baseline characteristics of
each age group were comparable between the two settings (Table 9.1). The extent of
neurological deficit, mobility and functional abilities at the initial assessment in patients
of both age groups treated on the stroke rehabilitation were comparable to their
counterparts treated on general medical or geriatric medical wards.
Recurrent stroke and/or dementia were significantly more common in
stroke patients over 75 years as a group regardless of the rehabilitation setting (8 v 39;
p<O.O5). There was also a significantly greater proportion of females in the older age
group (38% v 72%; p<O.05) which was equally distributed between general wards and
the stroke unit (Table 9.1). The site of stroke, neurological deficit and functional
disability as measured by Barthel index at initial assessment were comparable between
the two age-groups and the two setting for each group (Table 9.1). Although prognostic
scores were significantly higher (p<O.Ol) for older patients as a group suggesting a
poorer prognosis in these patients, the three prognostic groups were equally distributed
between the stroke unit and general wards in both age groups (Table 9.1). Patients with
intermediate prognosis formed the largest group irrespective of age or setting.
9.3.2 Process
Younger stroke patients treated on general medical wards received the
same duration of physiotherapy and occupational therapy on average as those of the same
age managed on the stroke unit (Table 9.2). A greater proportion of physiotherapy and
occupational therapy input was directed towards individual needs in younger patients
managed on the stroke rehabilitation unit compared with general medical wards (Table
9.2).
The average duration of physiotherapy received by older stroke patients
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was similar to that received by younger patients on the stroke unit. A greater proportion
of physiotherapy input on the stroke unit was devoted to more basic activities such as
transfers in older patients compared with younger patients in whom more time was
devoted to gait correction and individual rehabilitation (Table 9.2). Despite the mean
duration of physiotherapy being significantly longer in older stroke patients managed on
geriatric medical wards, the proportion of time spent on different activities was
comparable to older patients managed on the stroke unit.
Older patients as a group received more occupational therapy input
compared with younger patients regardless of setting (Table 9.2). There were no
significant differences in the proportion of time spent on various occupational therapy
activities between young and old patients on the stroke unit or between older patients
managed on the stroke unit or general wards (Table 9.2). A significantly greater
proportion of time was spent on personal ADLs in younger patients on general medical
wards compared with the stroke unit where a greater proportion of time was devoted to
individual rehabilitation (Table 9.2).
9.3.3 Outcome
There were significant differences in outcome between stroke patients
under 75 years of age managed on general medical wards compared with those managed
on the stroke unit (Table 9.3). A greater number of patients were discharged home from
the stroke unit with the majority of patients achieving a Barthel index >11 (Table 9.3).
The median discharge Barthel index and the change in Barthel index was also
significantly greater in young patients managed on the stroke unit. There were, however,
no significant differences in mortality between general wards (n=3) and the stroke unit
(n=3) in this age group (Table 9.3). Older patients (aged over 75 years) showed a
relatively higher mortality on general wards (n=12) compared with the stroke unit
(n=6). There were no significant differences in functional abilities or destination on
discharge in survivors managed on the stroke unit or general wards (Table 9.3). The
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median length of hospital stay of young and old patients managed on the stroke unit was
significantly less than in patients managed on general medical or geriatric medical wards.
Outcome in any setting or age group was not influenced by the gender of the patient.
A comparison between young and old stroke patients managed on the
stroke unit showed significantly better outcome in younger patients (Table 9.3). A higher
proportion of younger patients were discharged home and achieved a higher Barthel
index during their hospital stay. There were no significant differences in outcome
between young stroke patients managed on general medical wards and older stroke
patients managed on geriatric medical wards, except for a shorter duration of hospital
stay in younger patients (Table 9.3).
The better outcome seen in younger (aged <75 years) patients may have
been due to the higher proportion of patients with a good prognosis compared with a
higher proportion of patients with a bad prognosis in the older (aged >75 years) group
(Table 9.1). The independent effect of age on outcome, hence, was assessed in the
patients in the "middle" prognostic group because it was shown to be most sensitive to
therapy intervention in a previous chapter (Chapter 7). The differences in outcome
between young and old stroke patients managed on the stroke unit and young patients
managed on the stroke unit and general wards continued to be significant despite
standardisation for prognosis (Table 9.4). Younger patients managed on general medical
wards, however, had a significantly poorer outcome compared with older patients of
similar prognostic expectations managed on geriatric medical wards (Table 9.4).
The effect of age on stroke unit rehabilitation was also assessed using age
as a continuous variable in multiple regression analysis. Other independent variables
included gender, prognostic grouping and the setting of stroke management. Patient age,
in addition to prognostic grouping and setting, had a significant influence on discharge
Barthel Index in favour of younger patients (Coeff: -0.06; p<O.O3). Other outcome
measures (destination of discharge and length of hospital stay) were not significantly
affected by patient age, but were significantly influenced by prognostic grouping and
setting of management.
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Table 9.1 Baseline characteristics of young (ag. <75 years) and old ag. 75+ years) stroke
pati.nts randci.ly allocated to th. stroke unit (SU) or general cedical wards (GUM) at the
tiae of inclusion into th. study.
Clinical features	 young ((75 years) 	 old (75+ years)
	
SU	 GMW	 SU	 GHW
No. of patients	 53	 48	 71	 73
Ag• (ean±SD yrs)	 71.4 (4.1)	 71.6 (6.2)	 82.6 (4.5)	 83.2	 (4.9)
Gender (% fenale) 	 36%	 40%	 71%	 72%
Recurrent strokes	 3	 2	 11	 9
Deaentia	 1	 1	 6	 7
Recurrent stroks & deaentia	 0	 1	 3	 3
Left heniplegia	 26	 26	 33	 32
Right heniplegia	 26	 18	 29	 33
Brainstex/cereb.11ar	 1	 4	 9	 8
Mean per in are:	 2.4±1	 .6	 2.7±1
	
.4	 2.0±1	 .4	 2.1±1	 .6
Mean per in leg	 3.1±1.8	 2.9±1.3	 3.2±1.2	 3.30.9
Perc.ptual deficits	 18	 17	 22	 19
Benianopia	 18	 14	 24	 25
Dysphasia	 11	 11	 15	 12
Dysphagia	 3	 3	 8	 6
Median BADL (Range)	 5 (0-10)	 5 (0-12)	 4 (0-10)	 5 (0-12)
Prognostic groups:
OPS score <3	 20	 18	 11	 14
OPS score 3-5	 28	 27	 47	 44
OPSscore>5	 5	 3	 13	 15
* Medical Research Council grading for power in affected hub.
OPS: Orpington Prognostic Scale
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Patients under 75 years of age managed on the stroke unit showed the best
outcome on a number of measures. The outcome in patients over 75 years of age
managed on the stroke unit was not as good as in their younger counterparts and was
comparable to patients managed on geriatric medical wards, even after standardisation
for prognosis. Patients under 75 years of age managed on general medical wards had
poorer outcome than older patients with similar prognostic expectations managed on
geriatric medical wards, suggesting that younger stroke patients benefited more by stroke
unit rehabilitation compared with patients over 75 years of age.
These differences in outcome could be due to age, per se, or differences
in patient characteristics, rehabilitation input or prognostic expectations between the two
groups. In keeping with demographic trends (Muir-Gray,1985), a significantly greater
proportion of older stroke patients were women but this did not appear to influence
outcome in this study. Higher prevalence of disabilities due to generalised osteoarthritis,
visual and/or auditory impairment unrelated to stroke and other degenerative processes
(Muir-Gray,1985) as well as recurrent stroke and dementia (Table 9.1) could have been
additional contributing factors in the older age group. Despite these differences, deficits
due to the present stroke and the initial Barthel ADL index were comparable between the
two age groups suggesting that there were no significant functional differences between
them. The limited sensitivity of Barthel ADL index and the poor relationship of
neurological deficits to functional disability needs to be acknowledged (Seale &
Davies,1987; Wade & Collins,1988; Keith,1990).
Differences in the process of stroke rehabilitation may have been another
factor responsible for the differences in outcome between the two age groups (Table 9.3).
It was possible that younger patients on the stroke unit received more therapy time which
may have influenced outcome favourably in this group. Results, however, showed no
major differences in the duration of therapy input or the type of treatment received by the
two age groups managed on the stroke unit (Table 9.2). Similarly there were no
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differences between the average duration of therapy received by younger stroke patients
in either setting. A greater proportion of therapy time on general wards, however, was
devoted to transfers and personal ADL abilities compared with the stroke unit where a
significant proportion of time was devoted to the specific needs of individual patients.
There were no significant differences in therapy input between the stroke unit and
geriatric medical wards in older stroke patients.
The prognostic composition of younger and older stroke patients was
different in both settings and the older age group was skewed towards a poorer
prognosis. This heterogeneity in prognosis could not only explain the poorer outcome in
older patients managed on the stroke unit but also could have masked more subtle
differences between the two groups (Chapters 6 & 7). It was not possible to study the
effects of age within each prognostic grouping because of the small sample size of the
"good" and "poor" prognostic groups. The sample size of the "intermediate" prognostic
group was adequate to allow further analysis and confirmed the differences in outcome
between the two age groups managed on the stroke unit as well as the comparability of
outcome in older patients managed in either setting. Whereas outcome was similar
between general medical and geriatric medical wards when prognosis was not controlled
(Table 9.3), significant differences emerged after standardisation of prognosis (Table
9.4).
Operational differences in service provision on general wards, where age
has, in some circumstances, led to segregation of stroke patients in Britain may be an
important determinant of stroke outcome. The differences between stroke patients
managed on general medical or geriatric medical wards could not be explained by patient
characteristics, prognosis or therapy input. Organisation of available therapy resources on
general medical wards, however, appeared to be uncoordinated with emphasis on
achieving minimum standards for early discharge. This contrasted with the existence of
an established rehabilitation philosophy based on multidisciplinary practices in the
geriatric medical wards concerned (for review of these issues see Horrocks,1986).
Organisation of services has been criticised in the past and may have contributed
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significantly to the observed differences in non-specialist settings (Consensus
Conference,1988). It is possible that some of the age differences between young patients
managed on the stroke unit or general wards may have been reduced if coordinated
multidisciplinary input was available to younger stroke patients outside the stroke unit
(Walsh, Barnes & McLellan,1988).
A recent study from Newcastle compared stroke management on geriatric
medical wards with general medical wards (Aitken, Rodgers, French et al.,1993). The
study concluded that there were no significant differences in outcome in older stroke
patients managed in either setting and that delays in transfer to geriatric wards did not
adversely affect stroke management in the elderly. There are, however, significant
differences between the two studies. A high proportion of stroke patients in the
Newcastle study were excluded for various reasons (only 67 out of 398 stroke patients
were finally included compared with 245 out of 377 in the present study) and the study
was limited to older stroke patients initially admitted to general medical wards.
Randomisation was undertaken at 24 hours and could have resulted in differences in
outcome being confounded by variables such as early stroke mortality, minor strokes and
early discharges which are not influenced by rehabilitation input. Finally, the emphasis of
the study was to prove that older stroke patients on medical wards were not adversely
affected by delays in transfer to geriatric medical wards rather than to assess objectively
stroke outcome in each setting.
A more recent American study on the effects of age on stroke
rehabilitation concluded that age-associated factors influenced inpatient rehabilitation,
treatment and outcome in patients over 75 years of age (Falconer, Naughton, Strasser &
Sinacore,1994). Results showed that older patients had significantly shorter hospital
rehabilitation stays compared with younger patients. Older patients, however, had poorer
motor (and presumably functional, although this was not measured) abilities at discharge
and were more often discharged to a nursing home. The results of the American study are
difficult to compare with the present study because of failure to stratify for severity of
stroke and the vast differences between the US and British health systems. It is possible
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that inpatient stays in the USA are determined by payment considerations rather than by
actual need, resulting in inappropriate discharges to institutional care regardless of the
potential to achieve functional independence.
This study suggests that age is important in stroke unit rehabilitation, not
only as an independent variable but also because it can determine the level of
multidisciplinary rehabilitation input available to stroke patients not managed on the
stroke unit. The benefits of stroke units in hastening functional recovery regardless of
age without increased therapy time have been demonstrated (Chapter 8). The
psychological advantages of quicker recovery and the support provided to patients and
carers on the stroke unit in any age group cannot be overestimated. These units, hence,
are an important management option for stroke patients in any age group.
169
CHAPTER 10. GENERAL CONCLUSIONS
10.1 OBJECTIVES OF THE THESIS
This series of investigations was undertaken to achieve two major
objectives. The first major objective was to develop a system of assessment and data
collection using standardised measures in stroke. The second major theme focused on the
use of these measures in the evaluation of stroke rehabilitation in different settings and in
different groups of patients.
10.1.1 Measures in stroke rehabilitation:
The initial objective of standardising prognostic classification,
multidisciplinary assessments and outcome measures in stroke rehabilitation was
achieved by a series of studies aimed at:
1) Reviewing and further describing clinical determinants of stroke outcome in older
patients, a group widely ignored in studies on the natural history of stroke (Chapter 4).
2) Development and preliminary validation of a simple bedside prognostic score which
could facilitate stratification of stroke patients for rehabilitation research (Chapters 5 &
6).
3) Development of an integrated "minimum" multidisciplinary assessment and outcome
dataset for stroke rehabilitation using well-validated simple measures (Chapter 2).
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10.1.1.1 Clinical determinants of outcome
There are numerous studies describing clinical determinants of stroke
outcome which can be used for prognostication (Chapter 1). Most of these, however,
were derived in selected populations of relatively young stroke patients and may have
limited applicability to the majority of older stroke patients (Chapters 1 & 4). Hence, an
unselected population of hospitalised stroke patients of appropriately advanced age (over
75 years) was studied (Chapter 4) to ascertain the validity of previously-known
determinants in older stroke patients and to identify new prognostic indicators specific to
this group. Results showed that most of the known clinical prognostic indicators were
equally applicable but, in contrast to studies in relatively younger patients, dementia was
shown to be an additional significant determinant of outcome in older stroke patients
(Chapter 4).
10.1.1.2 Stratification according to prognosis
Results of stroke trials have been difficult to interpret because of the
considerable variation in patient selection criteria in these studies (Chapter 1). Despite
the known heterogeneity of stroke patients and expected differences in functional
outcome, few studies have standardised intervention and control groups according to
prognostic expectations (Chapter 1). This has been largely due to the lack of a simple,
reliable and satisfactory system of prognostication which can be applied early in the
course of rehabilitation (Chapters 1, 5 & 6). The development of a standardised system
for reliable stratification of stroke patients undergoing rehabilitation was undertaken as a
part of this thesis.
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a) Derivation of prognostic criteria
A validated existing prognostic scale (Edinburgh Prognostic Scale) was
available which included most of the important prognostic clinical determinants of
rehabilitation outcome identified in the older patient group studied (Chapter 4). This
scale was modified to include a measure of cognition and the modified scale (Orpington
Prognostic Score) was evaluated in 64 patients (Chapter 5). Results showed that the
modified score measured 2 weeks post-stroke was useful in predicting rehabilitation
outcome in older stroke patients and could help in selecting those most likely to benefit
from stroke unit rehabilitation (Chapter 5). Patients with Orpington Score <3 had mild
strokes and were discharged within 3 weeks of stroke whereas those scoring >5 had very
severe disability and required long-term care. Most patients with Orpington Score of 3-5
had moderate to severe disability and were discharged home after a period of
rehabilitation although this was not always apparent at the time of hospital admission.
b) Validation of prognostic stratification
The development of any new scale brings with it the problems of
validation. Multivariate scales have been criticised because of lack of validatory studies,
especially in data-sets other than those in which they were derived (Chapters 1 & 6). In
addition, it is important to demonstrate that any new scale has advantages over
pre-existing scoring systems (Chapters 1 & 6). The Orpington Prognostic Score (OPS)
was demonstrated to have greater predictive value than either the Edinburgh Prognostic
Score or the Barthel ADL index measured at the same time (Chapter 5). In a further
study in 217 patients, none of whom had participated in the study on the derivation of the
prognostic score, the ability of OPS to stratify patients reliably according to expected
outcome was further confirmed (Chapter 6). The score was comparable with urinary
incontinence for sensitivity (96% v 90%), specificity (36% v 39%) and accuracy (75% v
66%) in identifying stroke patients achieving independent living. OPS had a greater
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predictive value than urinary incontinence in identifying patients requiring institutional
care (82% v 57%). Another advantage of the OPS was its ability to predict outcome at 2
weeks compared with 4 weeks recommended for urinary incontinence (Barer &
Mitchell,1989; Gladman, Harwood & Barer,1992; Wade1993c).
These studies supported the use of the Orpington Prognostic Score as a
satisfactory method of stratifying stroke patients undergoing rehabilitation. Stratification
according to prognostic expectations will allow broad homogeneity within each category
and a better definition of patient groups participating in rehabilitation trials. This should
facilitate better interpretation of results of studies evaluating therapy or service
interventions and also allow comparisons between different settings where the prognostic
composition of study groups is likely to be dissimilar because of service or other
considerations.
10.1.1.3 Reliable data-collection
The quantity, quality, variability and reliability of data collection has been
another area of concern in stroke studies (Chapter 1). This has prompted the British
Stroke Research Group (1988) to propose a set of assessments in stroke which would
constitute a common database for stroke management and comparisons between different
stroke interventions (Chapter 1). The recommended assessments have failed to become
universal in mainstream clinical practice, partly because of the large number still
included in the minimum data-set and partly because of failure to evaluate the
applicability and acceptability of these assessments prospectively in clinical practice.
Another objective of this study was to develop a simple set of measures based on
pre-existing and recommended assessments in stroke and to evaluate their applicability to
clinical practice.
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a) Development of an integrated system
The main considerations central to the development of the rehabilitation
assessment dataset used in these studies were:
1) Achieving the objectives of the assessment process. These were identified as being
prognostication, evaluation of deficits, monitoring of progress and measuring outcome
(Chapter 1).
2) Ensuring the validity and adequacy of the chosen assessments to measure important
aspects of stroke rehabilitation. This was achieved by a clear understanding of what
information was wanted and for what purposes, limiting assessments to the minimum
required to obtain this information and using existing validated measures wherever
possible.
To be effective, all assessments undertaken on stroke patients needed to be
available to the multidisciplinary team and to be close to the site where patients were
being managed. This was achieved by the development of a computerised
multidisciplinary stroke assessment system which was piloted on the stroke unit (Chapter
2). The system collected demographic data as well as medical, nursing, physiotherapy,
occupational therapy, speech therapy and social assessments. Selected assessments in
each major area of stroke rehabilitation were included in the battery and each
professional was required to enter their speciality data at the time of assessment as a part
of their routine work (Chapter 2). Results of the pilot evaluation showed that it was
possible to introduce a computerised multidisciplinary assessment system on
rehabilitation wards as a part of day-to-day work without the need for significant extra
resources. The user survey showed confidence in using the system and an increase in
frequency of use with time. The increase in workload, estimated at 15-60 minutes per
week, was considered to be balanced by benefits in patient care, audit and research
(Chapter 2). A "snapshot" of data entry showed a high degree of completeness (>90%)
and accuracy (>95%) of data compared with conventional records (Chapter 2).
The applicability and adequacy of the basket of assessments comprising
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the "minimum" dataset included in the integrated system was confirmed in subsequent
studies undertaken to evaluate the effectiveness of a stroke rehabilitation strategy
(Chapters 7, 8, 9).
b) Measuring the process of stroke rehabilitation
The measurement of the process of stroke rehabilitation, especially the
measurement of therapy intervention, presents significant problems. There is
considerable controversy on the definitions of different types of therapy input, the role of
specific therapy strategies and the overall contribution of therapy to stroke rehabilitation
(Chapter 1). Even within therapists, there is little agreement on how therapy input should
be measured (quantity) as well as on which specific areas or therapy techniques are
important and need to be measured (quality).
A preliminary attempt to measure therapy input was made in this study. It
was decided to concentrate upon physiotherapy and occupational therapy, both of which
are important therapy interventions and available in most settings in which stroke is
managed (Chapter 7). In the absence of accepted measures of physiotherapy and
occupational therapy input, arbitrary measures were defined in consultation with the
therapists. These included measuring the duration and type of therapy given to individual
stroke patients which were recorded by therapists working with the patients (Chapter 7).
It is important to emphasise that the process measures of therapy used in these studies
were arbitrary and there is an urgent need for individual disciplines to reach a consensus
on standardising measures of therapy input. These studies show that measurement of
therapy intervention is possible and inclusion of therapy details in rehabilitation studies
allows more meaningful interpretation of results.
Measuring outcome also presents problems in stroke research as a "good"
outcome varies with the perception of the observer (Chapter 1). Results of studies
undertaken in the thesis suggest that no single measure would have been adequate to
judge outcome (Chapters 6-9). Hence, a range of outcome measures including mortality,
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destination of discharge, functional status at discharge and length of hospital stay have
been used (Chapters 3-9). It appeared that mortality, destination of discharge and Barthel
index at discharge reflected the quality of care and the outcome of therapy input, whereas
the length of hospital stay was a surrogate measure for the cost-effectiveness of the
whole rehabilitation process.
Studies undertaken in this thesis have shown the feasibility and
advantages of integrated data collection in stroke. Such data is essential, not only for
research purposes, but also for service development (needs assessment and strategic
planning) and evaluating the effectiveness of stroke rehabilitation in any setting (audit
and quality assurance).
10.1.2 Effectiveness of a stroke rehabilitation unit
The second major objective of these investigations was to use the
prognostic stratification and data collection techniques developed to evaluate the
effectiveness of a stroke rehabilitation unit. A prospective randomised controlled study
was undertaken in 245 stroke survivors at 2 weeks which represented 97% recruitment
from the 252 eligible patients (Chapter 7).
a) Comparison with general wards
An overall comparison between the stroke rehabilitation unit and general
medical wards showed that patients with intermediate prognosis managed on the stroke
unit had significantly better outcome with more patients being discharged home, shorter
average length of hospital stay and better functional abilities at discharge (Chapter 7).
These were achieved without any significant increase in therapy time. Patients with poor




but functional abilities at discharge in survivors were comparable with the stroke unit.
Functional abilities at discharge, destination of discharge and length of hospital stay in
patients with good prognosis were comparable in both settings. These data confirm the
advantages of patient selection according to prognosis based on OPS criteria.
b) Speed of functional recovery
Shorter lengths of hospital stay on stroke units could be due to quicker
functional recovery or mechanisms of expediting discharge from hospital (Chapter 8).
Median discharge Barthel index of patients managed on the stroke unit was significantly
higher than that of patients managed on general wards. Median Barthel index in the
stroke unit group rose rapidly after 2 weeks reaching a plateau at median discharge
Barthel index at 6 weeks. The change in median Barthel index in patients on general
wards was significantly slower, reaching a plateau at 12 weeks despite similar therapy
input. There was a significant delay in discharging stroke patients on general wards (20
weeks) compared with the stroke unit (6 weeks). This suggested that functional recovery
was significantly greater and more rapid on a stroke rehabilitation unit despite similar
therapy input (Chapter 8). A mechanism for expediting appropriate discharges also was
shown to exist on the stroke unit.
c) Effect of age group on stroke rehabilitation
Several studies have suggested a negative correlation between age and
stroke outcome (Chapter 1). The question of age becomes particularly important in
Britain because of the development of geriatric services in the country. In most districts
with a well-developed geriatric service, it is likely that older stroke patients cared for by
the service will benefit from multidisciplinary input from the very beginning of their
illness and be supported by well-developed systems within the community following
discharge from hospital. The availability of similar facilities was limited for younger
177
stroke patients during the study period because of age thresholds in provision of care in
the community which existed at the time of the study. Such differences are likely to
influence outcome in different age groups and have significant implications in
developing management strategies for stroke patients (Chapter 9).
Analysis of data using age as the major discriminant showed that younger
stroke patients benefited more by stroke unit rehabilitation compared with older patients,
not only because of their age but also because of differences in the level of
multidisciplinary input available to elderly patients outside the stroke unit (Chapter 9).
The therapy input provided to elderly patients on geriatric medical wards was similar to
that on the stroke unit, probably because of the well-developed multidisciplinary
philosophy on these wards (Chapter 9). Not surprisingly, functional outcome in older
stroke patients was similar in both settings except for a shorter median length of hospital
stay on the stroke unit. Outcome in younger patients managed on general wards, in
contrast, was worse than that in older patients with similar prognostic expectations
managed on geriatric wards, highlighting the limitations of acute medical wards to
provide for the rehabilitation needs of stroke patients.
These studies have demonstrated clear and measurable benefits of a stroke
rehabilitation unit. The advantage of patient selection, i.e. targeting specialist therapy
resources towards stroke patients most likely to benefit from this input, was also
demonstrated. Although there can be several ways to select patients for specialist input,
the usefulness of the Orpington Prognostic Score as a method of targeting input was
confirmed.
The relative benefits of stroke unit rehabilitation appear to be greater in
younger stroke patients. This is not because of poor "response'1 to intensive intervention
in older stroke patients but because of better alternatives and management systems
available on geriatric medical wards. It is likely that the age differences in stroke unit
rehabilitation would be reduced if a rehabilitation philosophy were to be introduced on
general medical wards.
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The mechanism by which the stroke unit improved outcome appeared to
be a combination of quicker recovery due to targeted therapy, realistic goal setting and
early mobilisation of appropriate resources to expedite discharge from hospital. The
contribution of positive attitudes amongst therapists and nursing staff, involvement of
families and the psychological impact of being in a specialist situation (the concept of a
"therapeutic community") cannot be measured easily but may have contributed
significantly to the overall benefits of stroke unit rehabilitation.
10.2 MEASURES TO EVALUATE STROKE REHABILITATION
The work undertaken in the thesis has enabled the proposal of a set of
realistic measures to evaluate and compare stroke rehabilitation in different settings. The
assessments which may be useful in stroke rehabilitation are:
10.2.1 Assessments in patient care
On Admission:
1)Patient and admission details.
demographic details
details of accommodation
previous need and availability of family/community support
2) Medical examination and stroke risk evaluation
(based on the Royal College of Physicians Stroke Audit criteria).
type of stroke
anatomical localisation
extent & severity of neurological deficit
details of previous cerebrovascular disease
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co-morbidity and additional impairments
stroke risk factors and their management
need for intervention for secondary stroke prevention
3) Orpington Prognostic Score
4) Hodkinson Mental Test Score
5) Premorbid Frenchay Activities Index
6) Barthel Activities of Daily Living Index
7) Rivermead Perceptual Assessment Battery, if applicable
8) Motoricity Index
9) Functional Ambulation Categories
10)Frenchay Aphasia Screening Test
11)Assessment of swallowing
12)Hospital Anxiety and Depression Scale
Weekly monitoring:
1) Motoricity Index
2) Functional Ambulation Categories
3) Barthel ADL Index
At discharge:
1) Barthel ADL Index
2) Motoricity Index
3) Functional Ambulation Categories
4) Rivermead Battery, if undertaken on admission
5) Mental Test Score (if impaired on admission)
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Long-term:
These should be undertaken six months after stroke (Wade,1992c; Lincoln1992):
1) Rankin Scale
2) Frenchay Activities Index
3) Institutionalisation
4) Nottingham Health Profile (Ebrahim, Barer & Nouri,1986)
10.2.2 Measurement of effectiveness of stroke services
The measures common to assessing the effectiveness of stroke services are (Chapter 2):




assessment and provision of service
3) Mortality
4) Institutionalisation rate
5) Percentage of patients discharged home
6) Length of hospital stay
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10.2.3 Measurement of stroke unit functioning
New measures have been proposed as a result of this study which may be
specific to assessing the functioning of stroke units (Chapter 9). The suggested measures
(which need to be applied to patient groups of comparable deficits and prognosis) are:
1) the median discharge Barthel index (measure of the extent of functional recovery in
the setting).
2) time required by the patient group to achieve this index (measure of the rate of
functional recovery in the setting).
3) time required to discharge the remaining stroke patients once the group achieves the
median discharge Barthel index (measure of mechanisms to expedite discharges from the
setting).
4) the rate of decrease of median Barthel index of patients remaining on the unit after
median Barthel index is achieved (measure of appropriateness of discharges from the
setting).
Assessments in each category represent the minimum amount of
information that needs to be collected on stroke patients undergoing rehabilitation. The
burden of assessing patients was reduced in our setting by designating professionals who
carried out specific assessments and by sharing all assessments within the
multidisciplinary team. It may be necessary to undertake other assessments for specific
deficits on initial evaluation, or repeat some assessments (e.g. mental test score,
swallowing assessments) more often if indicated by clinical needs.
The need to develop a "common language" for assessments has been
discussed in detail in earlier chapters (Chapters 1 & 2). The assessments proposed above
have been successfully used in the series of investigations undertaken and have been
shown to be useful and practicable. They are, hence, recommended for wider use.
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10.3 SERVICE IMPLICATIONS
A major dilemma facing the NHS is that of providing free, comprehensive
and effective care which is equally accessible to all with only finite resources
(Cochrane,1972). Given the financial limitations, it is recommended that:
1) Only those forms of care which research has clearly shown to be beneficial should be
offered by the NHS.
2) The randomised controlled trial is the form of research most likely to determine
whether or not a particular treatment is effective.
(Cochrane,1972)
It is also important that local research is applied to local clinical practice
in order to improve the effectiveness of local services (Fig 10.1). The benefits of stroke
unit rehabilitation over conventional management on general wards were clearly
demonstrated in Bromley and this has resulted in the integration of stroke unit
rehabilitation into mainstream patient care within the local service.
Targeting of therapy and resource input is another important consideration
in maximising the effectiveness of any intervention. Although it would be inconceivable
to deny any stroke patient adequate treatment solely on the basis of severity of disability,
there may be advantages both for the patient and the hospital service in directing
specialist resources towards patients most likely to benefit from such input. Targeting
criteria should be suggested by clinical experience, derived from retrospective sub-group
analysis and confirmed by prospective evaluation. To be effective, targeting needs to be
objective, easily administered, inexpensive and not require specialist resources.
OPS has been demonstrated to have these attributes and can help in
identifying the "middle group" of stroke patients who are most likely to benefit from
stroke unit rehabilitation (Chapters 6 & 7). OPS facilitates "positive" selection as early
as 1 week but delays "negative" selection as late as 4 weeks so that stroke patients who
may have slower recovery are not disadvantaged. The scoring system has been
introduced as an objective method of selecting patients for stroke unit rehabilitation and
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has allowed more appropriate resource usage with realistic goal setting and timely
intervention. The clinical use of the score is being continually monitored by regular audit
and review.
Overall, the studies undertaken as a part of this thesis have resulted in the
development of a coherent philosophy for stroke management locally which is
recognised by the commissioners and providers of health care. The hospital provider unit
has benefited by being able to provide a better service for stroke patients with improved
bed-utilisation and little add-on costs. Patient satisfaction surveys undertaken at the time
of discharge and 6 months post-discharge show a high level of satisfaction with the
services provided.
Studies on health delivery systems should not be seen in isolation from
mainstream clinical practice but need to be incorporated into wider strategies for
providing health care. Studies in this thesis provide the framework for a "shared-care"
model of stroke care which will ensure uniform standards of care across a range of
hospital and community settings. Overall services will be coordinated by the existing
stroke service in collaboration with local general practitioners, statutory and voluntary
agencies and patients and their families. The emphasis will be on prevention of stroke
and providing "seamless" care over specialist areas of interest as well as over time from
acute episode to long-term management. This model is in line with the current
philosophy of health care provision (Health of the Nation, Care in the Community) and

















































































10.4 SUGGESTIONS FOR FUTURE RESEARCH
10.4.1 Strategies in service provision
A standardised framework for the organisation of stroke rehabilitation and
for the measurement of prognosis, intervention and outcome has obvious applications to
future research. These studies provide the background and framework to undertake
further work in evaluating service strategies in stroke management. In particular, the
essential (and historically deficient) requirements for valid controlled intervention studies
are fully in place and projects currently being undertaken on the unit are aimed at:
1) assessment of the wider applicability of the methodology to stroke population
samples in other centres, with further validation of the "minimum" dataset in stroke
rehabilitation.
2) comparison of patient heterogeneity, process and outcome of stroke care in different
settings to assess whether differences in outcome relate to differences in clinical practice.
This is being facilitated by:
a) A two-centre study in collaboration with the Canterbury stroke unit using similar
patient selection, assessment and outcome criteria to compare case-mix, clinical practice
and outcome. In contrast to the previous randomised controlled study, outcome is being
assessed at discharge and 6 months after stroke. A psychosocial component looking at
quality of life and carer factors has been included in the outcome measures.
b) A comparison between a community-based acute stroke team and the stroke unit using
the methodology developed. The objectives of the community stroke team are to manage
acute stroke patients at home and provide a full range of medical, nursing and therapy
services. The standard of care provided, outcome and costs will be compared between the
two settings.
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These studies should result in:
1) Identification of processes and practices which may be associated with improved
outcome or with cost effective management strategies. These can be tested in large
multicentre randomised controlled trials (Cochrane's Agenda).
2) Modification of the set of assessments to encompass variations in practice for wider
use in stroke rehabilitation. It is anticipated that the amount of data collected and the
variety of settings in which stroke rehabilitation was assessed will establish the validity
of the assessment used for wider application throughout the NHS. The work also should
enable a set of realistic markers of quality to be proposed against which existing and new
services can be evaluated.
Other studies which will be of significant interest in this area include:
1) Evaluation of the impact of community based rehabilitation services on stroke
management. Recent years have seen an emphasis on shifting the focus of stroke
management away from hospitals and towards the community. Several studies have
shown better outcomes with domiciliary management compared with conventional
hospital care (Chapter 1). Most studies, however, have compared intensive interventions
in the community with conventional care in hospitals which was usually inadequate or
inappropriate. A comparison of the cost-effectiveness of an intensive community based
rehabilitation programme with stroke unit rehabilitation will be of great interest and
support has been negotiated for this work. Similarly the benefits of continuing
community-based rehabilitation following discharge from hospital stroke units require
evaluation.
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2) Geographically defined stroke units are expensive and have limited capacity which
may lead to problems of access. It may be possible to resolve these problems by
developing stroke teams which advise on management throughout the hospital or even in
the community (Chapter 1). The feasibility and cost-effectiveness of stroke teams needs
evaluation against stroke unit or community based rehabilitation. These studies will also
allow the identification of patient groups who could benefit from different strategies of
stroke management.
3) Acute stroke units are gaining increasing popularity but their effectiveness in patient
care remains questionable (Chapter 1). Collaboration or integration between acute and
rehabilitation stroke units may have advantages in patient care and improve outcome in
stroke patients. There are no studies available on this aspect of service organisation and a
systematic evaluation is needed in the near future.
10.4.2 Development of stroke practice
The impact of various therapy and nursing practices in stroke is largely
anecdotal. There is an urgent need for the systemic development of practice based on
scientific evaluation of specific techniques and interventions. A stroke unit provides the
ideal situation to undertake such investigations. The results of novel interventions are
likely to affect several modalities of impairment or disability and the difficulties in
accurately defining discrete effects of therapy intervention are well-known (Chapter 1).
The use of an integrated assessments database which has common measures and to which
new assessments can be added should allow such effects to be detected, even if these
were not within the direct scope of the intervention discipline. A number of controlled
studies on therapy and nursing interventions are being currently undertaken on the unit at
Orpington.
Results on stroke unit rehabilitation suggest that approximately 20% of
patients with severe disability are discharged home (Chapter 7). Further studies aimed at
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ascertaining clinical determinants which can reliably identify this subgroup of patients
early in the course of the disease will be helpful in refining the patient selection process.
The stroke unit also offers a focus for developing specialist skills for managing severely
disabled stroke patients. It may be possible to achieve a higher percentage of home
discharges in this group of patients despite poor functional recovery by focused
rehabilitation techniques, early social services intervention, closer liaison with families
and more innovative care packages to support discharges. This needs to be evaluated
using carefully controlled studies.
10.4.3 Recovery from stroke
Little is known about the patterns of recovery from stroke and how these
are influenced by rehabilitation. For example, the pattern and basis of neurological
recovery is largely unknown, although recent papers suggest reactivation of silent areas
in the brain (Chapter 1). The availability of sophisticated investigation techniques such as
positron emission tomography (PET) will enable the process of activation of the brain
during recovery as well as the central effects of any medical or therapy intervention
undertaken to be measured in stroke patients. This will help in developing a rational basis
for providing stroke rehabilitation tailored to the type of impairment or disability.
The reason why some stroke patients recover late or show stepwise
recovery is not known. The ability to document impairments and disabilities using a
standardised assessment format and over a period of time and in patients stratified
according to prognosis will clarify relationship between neurological and functional
recovery patterns and patient characteristics. This will facilitate the identification of
patients likely to have slow recovery so that they are not disadvantaged by negative
selection for rehabilitation early in the course of their illness. The possibility of
influencing patterns of recovery by pharmacological and non-pharmacological means
(eg. group therapy, amphetamines, antidepressants) also needs to be studied. Similarly,
the individual contributions of intrinsic and adaptive mechanisms to overall recovery and
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the extent to which these are affected by specific therapy techniques or drugs need to be
assessed.
Another possible area of investigation is that of recovery in various stroke
sub-populations. The effects of age and prognostic expectations have been presented in
this thesis. Further work is required to examine the effects of specific deficits and
comorbidity (eg. generalised atherosclerosis, dementia, diabetes, arthritis) which may
accompany stroke.
10.4.4 Integrated assessments
The role of integrated assessments in stroke rehabilitation has been
demonstrated in this thesis. It is likely that other chronic illnesses requiring rehabilitation
will benefit from a similar approach. It would be of interest to study the application of
similar integrated systems comprising relevant assessments to the management of
neurological disorders such as Parkinson's disease, multiple sclerosis or motor neurone
disease and in non-neurological settings for management of disorders such as rheumatoid
arthritis and seronegative arthropathies.
10.5 FINAL CONCLUSIONS
To conclude, findings in this thesis, as in other areas of developing
technology, confirm the value and importance of ensuring access for people of all ages to
specialist care and sophisticated techniques. The role of standardised integrated
assessments in stroke and their applications in stroke research has also been presented.
Stroke patients are a heterogeneous group, with complex and sometimes devastating
problems. Recovery patterns are variable and, often, unpredictable. Precise definition,
accurate measures and the evaluation of one major rehabilitation strategy at a time will
yield slow but reliable answers. The alternative is a continuous and costly quandary
(Hachinski,1989).
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It also needs to be remembered that different interventions in stroke
management may not only produce differing outcomes (as shown in these studies) but
may also have different resource implications to various agencies involved in providing
care to stroke patients. It is quite possible that quicker discharge of more disabled
patients may be seen as being cost-effective for hospitals but may result in significant
health or social services resource utilisation in the community. It is, hence, important to
evaluate the relationship between resource use, cost and outcome of different stroke
strategies to all providers of service across the hospital community interface to facilitate
informed decision making in the purchasing of health care. Such an evaluation was not
possible in these studies because of their preliminary nature, resource limitations and the
need to prove effectiveness prior to undertaking a more detailed and expensive
evaluation. A study on the cost-effectiveness of alternate strategies of stroke
rehabilitation is now being planned with the Personal Social Services Research Unit at
Canterbury which will commence in the near future.
Appendix I: Raw data
Table 1.1 g . Orpington stroke management system user survey in 13 prime users on the
stroke rehabilitation unit at the beginning of the 6 month pilot evaluation period
(Chapter 2).
User Prof. dur. freg time confid. mi
1	 DCC	 3	 2	 2	 1
2 DCC	 1	 2	 3	 1
3 NUR	 2	 1	 2	 0
4 NUR	 2	 1	 3	 0
S NUR	 2	 1	 3	 1
6 NUR	 1	 2	 3	 1
7 NOR	 3	 1	 3	 0
8 NOR	 2	 1	 2	 0
9 RUE	 2	 2	 3	 1
10	 PT	 2	 2	 3	 0
11	 PT	 1	 1	 2	 1
12	 CT	 2	 2	 3	 1
13	 CT	 2	 1	 2	 0
itr train work NDPC Audit Res Dx sum
I	 1	 1	 1	 1	 1	 1
I	 1	 2	 0	 1	 0	 1
I	 1	 2	 1	 1	 0	 1
I	 1	 2	 0	 0	 0	 0
I	 0	 3	 0	 1	 0	 1
I	 1	 4	 0	 0	 0	 0
1	 3	 1	 0	 0	 0
I	 0	 4	 0	 0	 0	 1
I	 1	 3	 0	 0	 0	 0
I	 1	 3	 1	 0	 0	 0
I	 1	 4	 0	 0	 0	 1
I	 1	 3	 1	 0	 0	 1
I	 1	 4	 0	 0	 0	 1
Table 1 . lb. Orpingtcn stroke management system user survey in 13 prime users on the
stroke rehabilitation unit at the .nd of the 6 month pilot evaluation period.
id. miUser Prof. dur. freq time con:
1	 DOC	 3	 2	 1
2 DOC	 3	 3	 2
3 RUE	 3	 2	 1
4 NUR	 3	 3	 2
5 NOR	 3	 2	 3
6 NOR	 3	 2	 1
7 NUR	 3	 2	 2
8 NOR	 3	 2	 2
9 NOR	 3	 3	 1
10 PT	 3	 3	 2
11	 PT	 3	 2	 1
12 CT	 3	 3	 1
13 CT	 3	 3	 2
itr work MDPC Audit Rca Dx sum
I	 1	 1	 1	 1	 1
I	 2	 1	 1	 0	 1
I	 2	 1	 1	 1	 1
I	 2	 1	 0	 0	 1
I	 3	 0	 1	 1	 1
I	 3	 1	 1	 0	 1
I	 2	 1	 1	 1	 1
I	 3	 1	 0	 0	 1
I	 2	 1	 0	 0	 1
I	 3	 1	 1	 0	 0
I	 3	 0	 1	 0	 1
I	 2	 1	 1	 1	 1
I	 3	 1	 0	 1	 1
Prof.: Profession; DCC: doctor; NOR: nurse; PT: Physitherapist; CT: Occupational
therapist;
dur: duration of use - 1: <1 month; 2: 1-3 months; 3: > 3 months;
freq: frequency of use - 1: <1 time/week; 2: 1-2 tines/week; 3: >2 times/week;
tin.: tine spent per session - 1: <15 nina; 2: 15-30 mins; 3: >30 mini
confid.: confidence in data entry - 0: not confident; 1: confident;
instr: adequate 'on-scr.en" instructions - 0: inadequate; 1: adequate;
train: training node helpful - 0: not helpful; 1: helpful;
work: increase in workload - 1: <15 mins/week; 2:15-30 mins/wk; 3: 30-60 nins/wk;
4: >60 mins/wek;
MDPC: multidisciplinary patient care - 0: not helpful; 1:helpful;
Audit - 0: not hslpful; 1:helpful;
Rca: research - 0: not helpful; 1: helpful;
Dx sum: discharge summaries - 0: not helpful; 1: helpful.
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Table 1 .2g . Comparison of computer database for data •ntered by doctors and nurses(patient details, medical assessments and premorbid function) with conventional records
for nuab.r of errors and accuracy of data ntry in th. 67 patients registered during the
pilot evaluation period (Chapter 2).
	
Pt No. patient file	 in pt. records	 Prenchay Indax	 med. record
	




























































































































































































































































Table 1. 2a (contd). Coarison of conputer database for data entered by doctors and nurses
(patient details, dical aas.ssaents and praorbid function) with conventional r.cords
for nubar of errors and accuracy of data entry in the 67 patients registered during the
pilot evaluation period (Chapter 2).
	
Pt No. patient file	 in pt. records	 Frenchay Index	 m.d. record
	






















































































0: no ccmputer •ntry; 1: one entry on database; 2: two entries on database;
in pt. records: in-patient records; med. record: medical records; n.o.k.: next of kin;
code 99: place of admission iscod.d; duplicate: unn.ccary duplicate entries;
ab. date: dates for events between stroke and transfer to the unit not entered on
computer; ad.: admissions; rec.: record; reassess: duplication due to reassessment.
cony . rec.: conventional records Present; temp add.: wrong temporary address.
* Patient had 2 admissions due to stroke but only on. record was found on database.
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Table 1 • 2b. Comparison of cc.putsr database for data entered by occupational
th.rapists (Barthsl ass.ssm.nts) with conventional records for number of rrora
and accuracy of data entry in the 67 patients rgistered during th. pilot
•veluation period (Chapter 2).
Pt No.	 Ad. BADL	 Dx BADL	 poe.	 Actual r•cord


















































































































































































































































































































































































































Table 1. 2b (contd). Comparison of computer database for data entered by
occupational therapists (Barthel assessments) with conventional records for
number of errors and accuracy of data entry in the 67 patients registered during
the pilot evaluation period (Chapter 2).
Pt No.	 Ad. BADL.	 Dx MDL	 pos.	 Actual record






























































































































































































































Ad. MDL: Admission Barthel ADL index; Dx MDL: Discharge MDL index;
comp: computer database; cony : conventional data; pos. ass.: no of assessments
possible excluding admission and discharge assessments.
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Table 1.2c. Conparison of co.aputer database for data snter.d by physioth.rapists
(Orpington Prognostic score LOPS], Functional Asbulation Categoriss (FAd) with
Conventional records for nuaber of errors and accuracy of data entry in the 67
patients registered during th. pilot evaluation period (Chapter 2).
Pt No.	 098	 Adait. FAC	 Diach. FAd	 pos.	 No. of ass.









































































































































































































































































































































































































Table 1. 2c (contd). Comparison of computer databas. for data entered by
physioth.rapist. (Orpington Prognostic score (OPSJ, Functional Ambulation
Categories (FACJ) with conventional records for number of errors and accuracy of
data entry in the 67 patients registered during ths pilot evaluation period
(Chapter 2).
Pt No.	 OPS	 Admit. FAC	 Disch. FAC	 pos.	 No. of ass.













































































































































































































































































Admit.: Admission; Disch.: Discharge; camp: computer database; con y : conventional
records; pos. ass.: maximum possible assessments; No. of ass.: Actual number of
assessments.
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Table 2.1. Basic denographic data including patient characteristics, lengths of
hospital stay and outco.s in 96 elderly (age >75 years) stroke patients included in
the study on deterainanta of stroke outcome in the elderly (Chapters 4 & 5).
Pt No. Age Sex Prey. Demen. Prey. Status Prs.BADL Outcome LOS

































































































































































































































































































































Table 2.1 (pontd). Basic demographic data including patient characteristics, lengths
of hospital stay and outcome in 96 elderly (age >75 years) stroks patients included
in the study on determinants of stroke outcome in the elderly (Chapters 4 & 5).
Pt No. Age Sex Prey. Demen. Prey. Status Pre.BADL Outcome LOS

















































































































































































































































































Prey. Str.: Previous strokes;
Dsasn.: Znown premorbid dementia;
Prv. Res,: Previous residence - 1: own home; 2: institutional care;
Status: Family status - 1: living alone; 2: living with spouse/carer;
+ : needs support with personal ADL;
Prs BADL: Premorbid Barthel Activities of Daily Living Index;
Outcome: 0 - death; 1 - discharge home; 2 - long-term cars;
LOS: Hospital Length of stay.
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Tabi. 2.2. Neurological deficits identified at initial stroke assessment at the tin, of
admission in 86 stroke patients aged over 75 years. All assessments undertaken within 72
hours of aiission except that for level of consciousness (GCS) which was undertaken on
admission (Chapters 4 1 5).
Pt Side GCS NRC NRC Aware Sens H'opia Xnatt Dasia D'aç ia Urin BI x'rs
No.	 Arm Leg	 Loss
	 Cont
1	 R	 6	 3	 5	 Y	 N	 N	 N	 N
	
N	 6	 10
2	 R	 5	 4	 4	 Y	 N	 Y	 N	 Y
	
Y	 2	 8*
3	 L	 1	 0	 5	 N	 N	 Y	 Y	 N
	
1	 4	 10
S	 A	 6	 3	 3	 Y	 N	 N	 N	 N
	
N	 2	 10
6	 R	 4	 0	 2	 N	 Y	 Y	 X	 Y
	
1	 2	 7*
7	 L	 6	 0	 0	 N	 N	 Y	 Y	 N
	
1	 2	 9
8	 R	 6	 4	 4	 Y	 N	 N	 N	 N
	
N	 8	 10
10	 R	 5	 5	 4	 N	 N	 Y	 Y
	
1	 6	 10*
11	 R	 6	 2	 3	 Y	 N	 N	 N	 N
	
N	 4	 10
12	 U	 5	 4	 4	 Y	 N	 N	 N	 N
	
N	 3	 10
13	 R	 5	 3	 3	 Y	 Y	 N	 I	 I
	
1	 1	 10*
14	 A	 1	 0	 2	 1	 N	 I	 I	 N
	
1	 4	 10
16	 L	 1	 0	 5	 N	 N	 I	 I	 N
	
1	 0	 3
17	 L	 1	 0	 3	 N	 N	 I	 I	 N
	
1	 3	 4
18	 A	 6	 3	 4	 1	 N	 N	 N	 N
	
N	 5	 10
19	 U	 6	 3	 4	 1	 N	 N	 N	 N
	
1	 6	 10
20	 L	 2	 0	 0	 N	 I	 I	 X	 N
	
1	 0	 10
21	 A	 6	 4	 4	 1	 N	 N	 N	 N
	
N	 7	 10
22	 L	 1	 2	 2	 N	 N	 N	 I	 N
	
1	 2	 9
23	 L	 1	 2	 4	 N	 N	 I	 I	 N
	
1	 4	 10
24	 L	 2	 3	 3	 N	 I	 I	 N	 N
	
1	 4	 10
25	 U	 6	 2	 3	 1	 N	 N	 N	 N
	
N	 7	 10
27	 A	 4	 0	 5	 N	 N	 I	 N	 I
	
1	 3	 10*
28	 L	 5	 4	 2	 N	 N	 N	 I	 N
	
1	 0	 10
29	 R	 6	 3	 3	 1	 N	 N	 I	 N
	
1	 1	 6
31	 U	 6	 4	 2	 1	 N	 I	 I	 N
	
1	 4	 10
32	 L	 1	 0	 4	 N	 I	 I	 X	 N
	
1	 2	 8
33	 A	 2	 0	 0	 N	 N	 I	 I	 I
	
1	 4	 10
34	 L	 5	 3	 5	 N	 N	 N	 N	 N
	
1	 6	 3
35	 L	 6	 0	 0	 N	 N	 I	 I	 N
	
1	 5	 9
36	 L	 1	 0	 0	 N	 I	 I	 X	 N
	
1	 0	 4
37	 L	 1	 2	 2	 N	 I	 I	 X	 N
	
1	 0	 2
38	 L	 2	 3	 3	 N	 N	 I	 I	 N
	
1	 3	 0
39	 L	 1	 0	 0	 N	 N	 I	 N	 N
	
1	 5	 10
40	 A	 4	 4	 3	 N	 N	 N	 I	 I
	
1	 0	 10
41	 A	 6	 3	 4	 1	 N	 N	 N	 N
	
1	 6	 9
42	 L	 2	 1	 2	 1	 N	 N	 I	 N
	
1	 0	 2
43	 A	 6	 4	 4	 1	 N	 N	 I	 I
	
•f	 2	 6*
44	 A	 4	 3	 3	 N	 N	 I	 I	 I
	
1	 0	 -
45	 L	 1	 2	 0	 N	 I	 I	 X	 N
	
1	 0	 1
46	 L	 2	 2	 3	 1	 N	 I	 I	 N
	
1	 2	 0
47	 1.	 2	 2	 2	 N	 N	 N	 N	 N
	
N	 4	 9
48	 L	 6	 3	 3	 N	 N	 I	 I	 N
	
1	 4	 7
49	 U	 6	 5	 2	 1	 N	 N	 N	 N
	
1	 2	 8
50	 A	 5	 4	 3	 1	 N	 N	 I	 N
	
1	 3	 4
51	 1.	 5	 2	 4	 N	 N	 N	 I	 N
	
1	 2	 8
52	 L	 2	 4	 4	 N	 N	 N	 N	 N
	
1	 5	 6
53	 A	 5	 2	 2	 N	 N	 I	 I	 I
	
1	 1	 -
54	 L	 6	 1	 3	 Y	 N	 N	 I	 N
	
1	 1	 4
55	 R	 6	 5	 3	 1	 N	 I	 N	 N
	
1	 2	 8
56	 R	 6	 3	 3	 1	 N	 N	 N	 N
	
N	 6	 10
57	 A	 5	 4	 4	 1	 N	 N	 I	 I
	
1	 6	 6*
58	 A	 6	 3	 4	 1	 N	 N	 N	 N
	
N	 8	 5





Table 2.2 (contd). Neurological deficits identified at initial stroke assessment at thu
time of admission in 86 stroke patients aged over 75 years. All assessments undertaken
within 72 hour. of admission except that for level of consciousness (GCS) which was
undertaken on admission (Chapters 4 & 5).
Pt Side GCS NRC NRC Aware Suns H'opia Inatt D'asia D'agia Urin BI WrS





























































































































































































































































































Sidm - Side of stroke; L: Left-sided; R: Right-sided; U: Unsided
GCS - Glasgow Coma Scale (Motor Response)
NRC - Medical Research Council grading for power (0-5)
Aware - Awareness of deficit
Sens Loss - Sensory loss
H'opia - Hemianopia
Inatt - Sensory or visual inattention
D'aaia - Dysphasia
D'agia - Dysphagia
Percept - Perceptual deficits on Rivermead Battery; 0: Absent; 1: Present
Urin Cont - Urinary incontinence
DI - Darthel Activities of Daily Living Index
NTS - Mental Test Score; (-): assessment not possible; *: assessed using suggested
rsspons.s
(In patients with bilateral weakness the power on the weaker side recorded)
(GCS scores are those recorded at the time of admission; other scores recorded
when possible but within 72 hours of admission.)
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Tabis 2.3. Prognostic Scores .azured at 1, 2 and 4 weeks after stroke, Barthel ADL index
asasursd at 2 weeks after strok• and Barthel ADL index and Functional Aithulation
Cat.goriss asurd at discharg• in th. 64 •lderly (aged over 75 years) stroke survivors
(Chapters 4 1 5).
Pt No.	 Week 1	 Week 2	 Week 4	 Discharge







































































































































































































































































































































































































Tabis 2.3 (contd). Prognostic Scores measured at 1, 2 and 4 weeks after stroke, Barthel
ADL index measured at 2 weeks after stroke and Barthel ADL index and Functional
Ambulation Catgories measured at discharge in the 64 •lderly (aged over 75 years) stroke
survivors (Chapters 4 8 5).
Pt No.	 Week I	 Week 2	 Week 4	 Discharg.












































































































































































































































































































































































OPS: Orpington Prognostic Score
BPS: Edinburgh Prognostic Score
BADL: Barthel Activities Daily Living
FAC: Functional Ambulation Categories
* : BADL at 2 weeks is the same as that at discharge in the 11 stroke patients discharged
within 2 weeks.
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Table 3.1. D.aographic charact.ristics and neurological npairaant following strok. in 217
survivors over 75 years of age included in the validation study (Chapter 6).
Pt No. Ag. Sex Prey Dea Prey Str	 NRC	 Sens Semi Dys Dye Urin

























































































































































































































































































































































































































Table 3.1 (cpntd). D.aographic charact.ristics and neurological impairnent following
stroke in 217 survivors over 75 years of age included in th. validation study (Chapter 6).
Pt No. Age Sex Prey Dea Prey Str	 NRC	 Sens Heai Dys Dys Urin
yrs
































































































































































































































































































































































































































Table 3.1 (contd. D.i.ographic characteristics and neurological inpairnent following
stroke in 217 survivors over 75 years of age included in the validation study (Chapter 6).
Pt No. Age Sex Pr.v Den Prey Str 	 NRC	 Sens H.z.i Dys Dys Urin











































































































































































































































































































































































































































































Tabl. 3.1 (contd). Demographic characteristics and neurological impairment following
stroke in 217 survivors over 75 years of age included in the validation study (Chapter 6).
Pt No. Age Sex Prey Den Prey Str	 NRC	 Seas Heni Dye Dye Urin























































































































































































































































































Prey Str: previous strokes; Den: known dementia; Pre y Stat: previous status (i.e. living
alone - 1; with spousse/carer - 2; + if help needed with personal ADL); Str side: side of
stroke; NRC: Medical Research Council grading for power; Seas Imp: sensory impairment (0 -
absent; 1 - present); Hemi anop: Henianopia (0 - absent; 1 - present); Dys cia: Dysphasia
(0 - absent; 1 - present); Dye gia: Dysphagia (0 - absent; 1 - present); Urin Cont:
Urinary Incontinence (0 - absent; 1 - present).
(In patients with bilateral weakness the power on the weaker side recorded)
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Tabl• 3.2. Orpington Prognostic scores and urinary incontinence aeasures at 1, 2 and 4
weeks after stroke, dependency levels at discharge, destination of discharg, and Barthel
ADL index at adsission and on discharg, in 217 stroke survivors over 75 years of ags
included in th. validation study (Chapter 6).
	
Pt Ho. Orpington Prognostic Scor• 	 Urinary Incontinencs	 Dsp. Dest	 BADL
W..k I
	
W.sk 2	 Week 4
	
















































































































































































































































































































































































































































Tabi. 3.2 (contd). Orpington Prognostic scores and urinary incontinence aeazur.s at 1, 2
and 4 weeks after stroke, dependency levels at discharge, destination of discharge and
Barthel SIDL index at adeission and on discharge in 217 stroke survivors over 75 years of
age included in the validation study (Chapter 6).
	
Pt No. Orpington Prognostic Score 	 Urinary Incontinence	 Dsp. Dest	 BADL
Week 1
	
Week 2	 Week 4
	



























































































































































































































































































































































































































































Table 3.2 (contd). Orpington Prognostic scores and urinary incontinence aeasures at 1, 2
and 4 we.ks after stroke, dependency levels at discharge, destination of discharge and
Barthel ADL index at ad1aiss ion and on discharge in 217 stroke survivors over 75 y.ars of
age included in the validation study (Chapter 6).
	
Pt No. Orpington Prognostic Score 	 Urinary Incontinence	 Dep. Dest	 BADI.
Week 1
	
Week 2	 Week 4
	
























































































































































































































































































































































































































































Table 3.2 (contd). Orpington Prognostic scores and urinary incontinence iseasures at 1, 2
and 4 weeks after strok•, dependency levels at discharge, destination of discharge and
Barth•l ADL index at adaission and on discharge in 217 stroke survivors over 75 years of
age included in th. validation study (Chapter 6).
	
Pt No. Orpington Prognostic Score 	 Urinary Incontinence	 Dep. D.at	 BADL
W•ek 1	 Week 2	 Week 4
	



























































































































































































































































































































































































































Urinary Incontinence: 0 - continent; 1 - incontinent.
Dep. Level: Dependency l•vel at discharge (see Chapter 6 for details) -
1: Independent ; 2: Liaited dependence; 3: Fully dependent.
Dest. Dx: Destination of discharge -
1: Previous residence; 2: assisted scheaes; 3: institutional care.
NADL: Barthel ADL index - Ad.: on adiiission; Dx: At discharge
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Tabi. 4.la Pati.nt charact.ristics, prognostic scor.s, l.ngths of hospital stay
and d.atination and Barthel index at discharg. of 73 •ld.rly (age >75 years)
stroke patients Ranag.d on general wards (Chapter. 7,8 & 9).
	



































































































































































































































































































































































Table 4.la (contd). Patient characteristics, prognostic scores, lengths of
hospital stay and destination and Barthel index at discharge of 73 elderly
(age >75 years) stroke patients anagd on general wards (Chapters 7,8 a 9).
	
Pt No. Age	 S
	






N	 N	 2.0	 17	 1	 16
156	 87	 1
	
N	 N	 4.8	 88	 1	 13	 GUW
157	 83	 I I	 N	 Y	 5.6	 110	 0	 -
158	 86	 1
	
N	 N	 4.0	 79	 1	 16
159	 85	 1
	
N	 N	 3.2	 88	 1	 12	 GUll
160	 76	 I I	 N	 N	 2.4	 10	 1	 18	 GUN
161	 89	 1
	
'1	 '1	 6.4	 69	 0	 -	 GUll
162	 86
	
N	 N	 4.8	 196	 1	 14	 GUN
163	 77	 1
	
N	 N	 4.0	 77	 2	 16	 GUW
164	 79	 I I	 Y	 N	 4.0	 147	 1	 15	 GUll
165	 80	 1
	
N	 N	 4.0	 84	 2	 12	 GUN
166	 82	 1
	
N	 N	 5.2	 109	 2	 7	 GUN
167	 87	 1
	
N	 N	 3.6	 89	 1	 17	 GUW
168	 91	 1 !	 N	 N	 4.8	 81	 2	 4	 GUN
169	 83	 I I	 N	 Y	 6.0	 158	 0	 -	 GUN
170	 86	 1
	
N	 N	 4.0	 142	 1	 15	 GUN
171	 84	 1
	
N	 N	 4.0	 76	 2	 7	 GUN
172	 83	 I I	 N	 Y	 6.0	 144	 2	 8	 GUN
173	 89
	
N	 N	 3.6	 105	 1	 10	 GUN
Old St: Previous Strokes
OPS: Orpington Prognostic Score
LOS: Length of stay after randøi.isation
Ds Dx: Discharge destination
0 - death; 1 - discharge hone; 2 - lang-terii care
GUN: General ward
BADL: Barthal Activities of Daily Living index
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Table 4.lb. Patient characteristics, prognostic scores, lengths of hospital stay and
destination of discharge of 71 •ldrly (age >75 y.ars) stroke patients eanaged on the
stroke rehabilitation unit (Chapters 7,8 & 9).



















































































































































































































































































































































































Table 4.lb (contd). Patient characteristics, prognostic scores, lengths of hospital stay
and destination of discharge of 71 •lderly (age >75 years) stroke patients sanaged on the
stroke rehabilitation unit (Chapters 7,8 & 9).
	
Pt No. Age Si	 Old Str Deaentia OPS	 LOS	 Ds Dx BADL Setting
yrs
	 days
254	 83	 1 P	 y	 Y	 6.4	 66	 0	 -	 LU
255	 81	 1
	
N	 N	 3.6	 34	 1	 19	 LU
256	 83	 1
	
N	 N	 3.6	 62	 2	 12	 SU
257	 89	 I
	
N	 N	 4.4	 33	 1	 17	 LU
258	 82	 1
	
N	 Y	 4.0	 67	 2	 8	 SU
259	 77	 1
	
N	 N	 3.6	 32	 1	 16	 50
260	 76	 1 P	 N	 N	 4.2	 43	 1	 16	 LU
261	 89	 1
	
N	 N	 4.0	 74	 1	 13	 LU
262	 85	 1
	
N	 N	 3.2	 31	 1	 15	 SU
263	 89	 1
	
N	 N	 4.8	 77	 1	 10	 LU
264	 87	 1
	
Y	 N	 4.8	 73	 2	 13	 LU
265	 84	 1
	
N	 N	 3.2	 32	 1	 18	 SU
266	 85	 I
	
N	 N	 3.6	 69	 1	 19	 LU
267	 76	 1
	
N	 N	 4.4	 69	 1	 15	 LU
268	 76	 1
	
N	 Y	 4.4	 34	 2	 10	 50
269	 79	 I
	
N	 N	 5.6	 74	 0	 -	 LU
270	 92	 1
	
N	 N	 4.8	 71	 1	 16	 LU
271	 81	 1
	
N	 N	 3.2	 34	 1	 18	 LU
Old St: Previous Strokes
OPS: Orpington Prognostic Scare
LOS: Length of stay after randonisation
Ds Dx: Discharge destination
0 - death; 1 - discharge hone; 2 - long-tern care
CNN: General ward
BADL: Barthel Activities of Daily Living index
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Table 4.lc. Patient characteristics, prognostic scores, lengths of hospital stay and
destination of discharge of 48 young (aged 75 or less) stroke patients eanaged on general
wards (Chapters 7,8 * 9).
	
Pt No. Ag.	 Sex Old St Denentia OPS	 LOS
	












































































































































































































































































Old St: Previous Strokes
OPS: Orpingtcn Prognostic Score
LOS: Length of stay after randoaisation
Di Dx: Discharge destination
0 - death; 1 dischargs hce; 2 - long-terx cars
GMW: General ward
BADL: Barthsl Activities of Daily Living index
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Table 4.ld. Patient characteristics, prognostic scores, length. of hospital stay and
destination of discharge of 53 young (aged 75 or less) stroke patients aanaged on the
stroke r.habilitation unit (Chapters 7,8 & 9).
	









































































































































































































































































Old St: Prsvious Strokes
OPS: Orpington Prognostic Score
LOS: Length of stay after randoaisation
D Dx: Discharge destination
0 - dsath; 1 - discharge hais; 2 - long-term care
GNW: General ward
BADL: Barth.l Activities of Daily Living index
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Table 4.2g . Neurological deficits at th. tiMe of inclusion into the study in the 73
elderly stroke patients (aged >75 years) isanaged on general wards (Chapters 7,8 & 9).










































































































































































































































































































Tab]. 4.2. (contd). Neurological d.ficits at the tias of inclusion into ths study in th.
73 elderly stroke patients (aged >75 years) aanag.d on general wards (Chapters 7,8 & 9).






































































































































































side - Side of stroke; L: Left-sided; R: Right-sided; U: Unaided
NRC - Nedical Research Council grading for power (0-5)
Sanopia - Bwiancpia; 0: Absent; 1: Present
0' phasia - Dysphasia; 0: Absent; 1: Present
D'phagia - Dysphagia; 0: Absent; 1: Present
Percept - Perceptual deficits on Riveri.ead Battery; 0: Absent; 1: Present
Ur Cont - Urinary continence; 0: Absent; 1: Present
BADL - Barthel Activities of Daily Living index
(In patients with bilateral weakness the power on the weaker side recorded)
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Table 4.2b. N•urological d•ficits at the tiiie of inclusion into th. study in the 71 elderly
stroke patients (aged >75 years) aanaged on the stroke rehabilitation unit (Chapters 7,8 1 9).















































































































































































































































































Table 4.2b (contd). Neurological deficits at the time of inclusion into the study in the 71
elderly stroke patients (aged >75 years) managed on the stroke rehabilitation unit (Chapters
7,8 & 9).






















































































































































Side - Side of stroke; L: L.ft-sidsd; R: Right-aided; U: Unaided
NRC - Medical Rssearch Council grading for power (0-5)
H'anopia - Bemianopia; 0: Absent; 1: Present
D'phasia - Dysphasia; 0: Absent; 1: Present
D'phagia - Dysphagia; 0: Absent; 1: Present
Percept - Perceptual deficits on Riverwead Battery; 0: Absent; 1: Present
Ur Cont - Urinary continence; 0: Absent; 1: Present
BADL - Barthel Activities of Daily Living
(In patients with bilateral weakness the power on the weaker side recorded)
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Table 4.2c. Neurological deficits at the time of inclusion into the study in the 48 young
stroke patients (aged 75 years or less) managed on general wards (Chapters 7,8 & 9).

































































































































































































Side - Side of stroke; L: Left-sided; R: Right-sided; U: Unsided
NRC - Nedical Research Council grading for power (0-5)
H'anopia - Saiancpia; 0: Absent; 1: Present
D'phasia - Dysphasia; 0: Absent; 1: Present
D'pbagia - Dysphagia; 0: Absent; 1: Present
Percept - Perceptual deficits on Rivermead Battery; 0: Absent; 1: Present
Dr Cont - Urinary continence; 0: continent; 1: incontinent
BADL - Barthel Activities of Daily Living
(In patients with bilateral weakness the power on the weaker side recordd)
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Table 4.2d. Neurological deficits at the tine of inclusion into the study in the 53 young
stroke Patients (aged 75 years or less) managed on the stroke rehabilitation unit (Chapters
7,8 & 9).





















































































































































































































Sid - Side of stroke; L: Left-sided; R: Right-sided; U: Unsided
NRC - Medical Research Council grading for power (0-5)
H'anopia - Hwianopia; 0: Absent; 1: Present
D'phasia - Dysphasia; 0: Absent; 1: Present
D'phagia - Dysphagia; 0: Absent; 1: Present
Percept - Perceptual deficits on Rivernead Battery; 0: Absent; 1: Present
Ur Cent - Urinary continence; 0: continent; 1: incontinent
BADL - Barthel Activities of Daily Living
(In patients with bilateral weakness the power on the weaker side recorded)
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Table 4. 3a Duration and type of physiotherapy and occupational therapy input in 73 older
stroke pat ienta (aged >75 years) isanag.d on gsneral warda (Chapters 7,8 & 9).
Physiotherapy	 Occupational Therapy
Pt No. Total Si Sal St Sal Trans Aabul md Reh
	
Total PADL Xit NV PDPU med Reh
hrs seas seas seas seas sess





























































































































































































































































































































































































































































































































































































































































































































Table 4.3a (contd.) Duration and t yp. of physiotherapy and occupational therapy input in
73 old.r strok. pati.nta (aged >75 y•ars) managed on general wards (Chapters 7,8 8 9).
	
Physiotherapy	 Occupational Therapy
Pt No. Total Si Bal St Bal Trans Ambul md Rek 	 Total PADL Kit NV PDFU md Rsh
hrs seas seas seas sess seas 	 hra seas seas seas seas seas
155	 5.0	 1	 2	 1	 3	 3	 6.0	 6	 2	 3	 0	 1
156	 21.0	 6	 9	 10	 7	 10	 9.0	 7	 2	 4	 3	 2
157	 9.0	 3	 3	 5	 3	 4	 3.0	 6	 0	 0	 0	 0
158	 12.0	 4	 5	 6	 4	 5	 11.0	 12	 2	 5	 1	 2
159	 15.0	 5	 6	 7	 5	 7	 8.0	 8	 3	 3	 0	 2
160	 4.0	 0	 2	 1	 3	 2	 5.5	 6	 0	 0	 2	 3
161	 19.0	 6	 8	 10	 6	 8	 13.0	 24	 0	 0	 0	 2
162	 42.0	 13	 18	 22	 13	 18	 11.0	 11	 2	 5	 2	 2
163	 17.0	 5	 7	 10	 5	 7	 13.0	 16	 3	 4	 0	 3
164	 36.0	 11	 17	 17	 12	 16	 11.0	 12	 3	 4	 2	 2
165	 13.0	 4	 5	 7	 4	 6	 9.0	 10	 2	 4	 0	 2
166	 16.0	 5	 7	 8	 5	 7	 11.0	 14	 2	 4	 0	 2
167	 37.0	 12	 18	 16	 12	 16	 8.0	 7	 2	 4	 1	 2
168	 12.0	 4	 5	 6	 4	 5	 11.0	 20	 0	 0	 0	 2
169	 15.0	 5	 6	 7	 5	 7	 8.0	 11	 1	 4	 0	 0
170	 33.0	 10	 18	 12	 11	 15	 12.0	 12	 3	 5	 2	 2
171	 13.0	 4	 5	 7	 4	 6	 11.0	 14	 2	 4	 0	 2
172	 25.0	 8	 11	 12	 8	 11	 10.0	 18	 0	 0	 0	 2
173	 24.0	 7	 12	 10	 8	 11	 12.5	 13	 3	 4	 2	 3
seas: No. of half-hour sessions of face to face contact work with patients.
Si Bal: sitting balance; St Bal: Standing balance; Aith: Azibulation; Trana: Transfers;
md R.h: Individual r.habilitation.
PADL:Personal activities of daily living; Kit: Kitchen activities; NV: Boae visits;
PDP'U: Poat discharge follow-up; md Reh: Individual rehabilitation.
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Table 4.3b Duration and type of physiotherapy and occupational therapy input in
71 older stroke patients (aged >75 years) anaged on the stroke rehabilitation unit
(Chapters 7,8 6 9).
Physiotherapy	 Occupational Therapy
Pt No. Total Si Bal St Bal Trans kmbul md Reh
	
Total PADL Kit NV PDFO md Reb
hra seas seas seas seas seas
























































































































































































































































































































































































































































































































































































































































































































Table 4.3b (contd) Duration and typ of physiotherapy and occupational therapy input in
71 older stroke patients (aged >75 years) managed on the stroke rehabilitation unit
(Chapters 7,8 & 9).
Physiotherapy	 Occupational Therapy
Pt No. Total Si Sal St Sal Trans Ambul md Reh 	 Total PADL Kit HV PDFU md Sala




































































































































































































































































































































seas: No. of half-hour sessions of face to face contact work with patients.
Si Sal: Sitting balanc.; St Sal: Standing balance; zib: Aiabulation; Trans: Transfers;
md R.h: Individual rehabilitation.
PADL: Personal activities of daily living; Kit: Kitchen activities; NV: Nc*a• visits;
PDFU: Post discharg• follow-up; md R.h: Individual r.habilitation.
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Table 4.3c Duration and typ, of physiotherapy and occupational therapy input in
48 young strok• patients (ag.d 75 y.ars or less) managed on general medical wards
(Chapters 78 & 9).
Physiotherapy	 Occupational Therapy
Pt No. Total Si Bal St Bal Trans Aj.bul md Reh 	 Total PADL Kit NV PDFU med Rek




























































































































































































































































































































































































































































































































































































seas: No. of half-hour sessions of face to face contact work with patients.
Si Bal: Sitting balance; St Bal: Standing balance; Mb: Ambulation; Trans: Transfers;
led Reh: Individual rehabilitation.
PADL: Personal activities of daily living; Kit: Kitchen activities; NV: Hone visits;
PDPU: Post discharge follow-up; med Reh: Individual rehabilitation.
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Table 4.3d Duration and type of physiotherapy and occupational therapy input in
53 young stroke patients (aged 75 years or less) managed on the stroke rehabilitation unit
(Chapters 7,8 8 9).
Physiotherapy	 Occupational Therapy
Pt $. Total Si Bal St Sal Trans Ambul md Reh	 Total PADL Xit By PDFU Irid Reh



















































































































































































































































































































































































































































































































































































































































Si Sal: Sitting balance; St Sal: Standing balance; Amb: Ambulation; Trans: Transfers;
md R.h: Individual rehabilitation.
PAD.: Personal activitiea of daily living; Xit: Xitchen activities; By: Hone visits;
PDFU: Post discharg, follow-up; md Reh: Individual rehabilitation.
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Table 4. 4a S.rial Barthel index of stroke pati.nts in the piddle
prognostic group Ranaged on general wards (n-71) between 0-12 we.ki
after inclusion in th. randcsais.d study (Chapter 8).
PtNokdan wkl wk2 wk3 wk4 wk6 wk8 wklO wkl2 Di.
101	 4	 6	 6	 7	 9	 12	 14	 14	 14	 14
102	 2	 2	 3	 6	 6	 6	 6	 6	 6	 6
104	 2	 4	 4	 4	 6	 6	 6	 7	 7	 7
106	 5	 8	 8	 12	 13	 13	 16	 16	 16	 16
108	 4	 4	 4	 6	 7	 11	 11	 14	 14	 14
110	 3	 5	 7	 7	 8	 11	 8	 11	 11	 13
112	 S	 5	 5	 5	 8	 6	 14	 17	 17	 17
114	 6	 8	 8	 9	 9	 9	 11	 11	 12	 14
116	 2	 2	 2	 2	 4	 5	 8	 8	 8	 8
117	 6	 6	 7	 7	 10	 10	 12	 12	 12	 16
120	 2	 5	 6	 5	 3	 7	 10	 10	 10	 10
122	 5	 4	 6	 6	 9	 12	 15	 15	 16	 16
124	 2	 6	 6	 8	 9	 9	 10	 9	 9	 11
125	 0	 0	 0	 0	 0	 4	 4	 4	 5	 5
127	 6	 4	 5	 7	 11	 14	 14	 16	 17	 17
128	 2	 2	 2	 4	 7	 7	 7	 7	 7	 9
131	 0	 0	 2	 2	 2	 2	 2	 2	 2	 2
132	 6	 9	 9	 9	 10	 11	 11	 12	 12	 12
133	 4	 6	 6	 6	 8	 9	 9	 12	 12	 14
135	 2	 4	 4	 6	 6	 6	 6	 6	 6	 6
137	 5	 6	 7	 8	 12	 12	 13	 13	 14	 15
138	 2	 2	 3	 6	 7	 7	 9	 12	 12	 12
140	 6	 10	 10	 10	 11	 13	 13	 14	 14	 17
142	 6	 6	 6	 7	 8	 12	 9	 10	 12	 14
143	 1	 0	 2	 2	 6	 9	 13	 13	 13	 13
145	 2	 4	 4	 4	 4	 4	 4	 4	 4	 4
146	 3	 6	 8	 8	 10	 11	 12	 12	 12	 13
147	 2	 2	 3	 3	 6	 6	 11	 12	 14	 12
150	 2	 4	 6	 6	 6	 6	 6	 6	 6	 6
151	 4	 7	 8	 8	 9	 12	 14	 14	 14	 14
153	 5	 4	 10	 10	 10	 6	 8	 14	 15	 15
154	 2	 2	 2	 2	 2	 3	 4	 7	 7	 8
156	 4	 6	 6	 7	 9	 12	 13	 13	 13	 13
158	 4	 4	 4	 8	 12	 15	 16	 16	 18	 16
159	 5	 8	 8	 9	 9	 11	 12	 12	 12	 12
162	 4	 3	 4	 4	 4	 4	 4	 4	 4	 14
163	 5	 12	 12	 12	 15	 16	 16	 16	 16	 16
164	 3	 3	 3	 6	 7	 11	 11	 12	 13	 15
165	 6	 8	 8	 9	 10	 12	 12	 12	 12	 12
167	 5	 4	 6	 6	 8	 9	 11	 14	 16	 17
168	 1	 0	 0	 0	 2	 2	 4	 4	 4	 4
170	 4	 4	 4	 5	 6	 7	 7	 7	 10	 15
171	 3	 6	 6	 6	 7	 6	 7	 7	 5	 7
173	 2	 2	 5	 9	 10	 10	 10	 10	 10	 10
301	 6	 8	 9	 9	 10	 11	 13	 x	 17	 13
303	 0	 0	 3	 2	 6	 6	 8	 8	 8	 8
305	 7	 10	 10	 11	 14	 14	 14	 16	 16	 16
308	 5	 5	 5	 7	 8	 12	 x	 x	 12	 12
309	 0	 2	 2	 4	 5	 6	 9	 9	 9	 9
310	 4	 4	 5	 7	 10	 13	 13	 x	 13	 13
311	 7	 7	 7	 9	 10	 12	 13	 13	 13	 15
313	 2	 4	 6	 7	 9	 9	 10	 x	 10	 10
Table 4.4a contd./
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Tabi. 4.4a (contd.) Serial Barthel index of stroke patients in the iiiddle
prognostic group anaged on general wards (n-71) between 0-12 weeks
after inclusion in the rand.cmised study (Chapter 8).
Pt No Man wk 1 wk 2 wk 3 wk 4 wk 6 wk 8 wk 10 wk 12 Dii
315	 0	 0	 0	 1	 6	 9	 10	 11	 11	 14
316	 6	 9	 9	 10	 10	 10	 13	 x	 13	 13
319	 4	 8	 13	 15	 17	 18	 x	 x	 20	 18
321	 6	 4	 4	 7	 9	 9	 10	 10	 10	 12
322	 2	 6	 7	 10	 0	 4	 4	 6	 8	 10
323	 3	 2	 2	 5	 6	 7	 11	 x	 11	 11
325	 5	 8	 8	 9	 10	 11	 11	 11	 11	 13
326	 0	 0	 3	 3	 5	 8	 8	 x	 7	 8
328	 0	 2	 3	 6	 7	 10	 10	 11	 11	 13
329	 5	 9	 3	 3	 7	 11	 x	 x	 11	 11
330	 0	 2	 2	 3	 4	 7	 7	 10	 10	 12
332	 7	 4	 4	 6	 7	 8	 10	 x	 10	 10
334	 4	 4	 5	 5	 9	 9	 9	 11	 11	 13
337	 2	 6	 8	 8	 9	 10	 10	 10	 10	 10
340	 8	 11	 11	 11	 11	 11	 11	 x	 11	 11
342	 5	 10	 12	 16	 17	 18	 18	 x	 18	 18
343	 0	 0	 1	 3	 6	 6	 5	 6	 6	 8
346	 6	 6	 6	 6	 8	 10	 10	 x	 10	 10
348	 4	 3	 3	 7	 10	 12	 12	 x	 12	 12
Adan: Barthel index on adaission
Dis: Barthel index at discharge
wk: week
231
Table 4. 4b Serial Barth.l index of stroke patients in the piddle
prognostic group managed on the stroke unit (n=75) between 0-12 weeks
after inclusion in the randosised study (Chapter 8).
Pt No Adzan wk 1 wk 2 wk 3 wk 4 wk 6 wk 8 wk 10 wk 12 Dis
202	 2	 6	 8	 8	 9	 x	 x	 x	 9	 9
208	 4	 4	 8	 9	 11	 12	 12	 x	 14	 12
215	 2	 4	 7	 13	 13	 x	 x	 x	 13	 13
216	 5	 8	 10	 13	 14	 16	 x	 x	 18	 16
217	 4	 4	 7	 12	 15	 x	 x	 x	 15	 15
219	 4	 6	 9	 11	 11	 x	 x	 x	 11	 11
221	 0	 0	 0	 3	 4	 4	 6	 6	 6	 6
222	 6	 4	 9	 12	 17	 x	 x	 x	 20	 17
223	 3	 7	 9	 12	 14	 x	 x	 x	 14	 14
224	 8	 12	 14	 17	 20	 x	 x	 x	 20	 20
225	 6	 7	 7	 11	 11	 x	 x	 x	 12	 12
226	 2	 0	 0	 2	 3	 5	 4	 6	 6	 6
228	 6	 9	 11	 11	 14	 18	 x	 x	 18	 18
229	 4	 4	 7	 7	 10	 12	 12	 x	 14	 12
233	 0	 4	 6	 0	 0	 3	 6	 x	 4	 8
234	 5	 8	 12	 15	 17	 x	 x	 x	 17	 17
236	 2	 2	 7	 11	 6	 11	 13	 13	 13	 13
239	 5	 7	 11	 14	 17	 x	 x	 x	 18	 18
240	 2	 2	 5	 7	 8	 11	 11	 x	 11	 11
241	 6	 10	 12	 15	 15	 x	 x	 x	 15	 15
242	 4	 4	 5	 6	 7	 9	 9	 x	 9	 9
243	 3	 5	 7	 9	 9	 10	 11	 11	 11	 11
244	 5	 4	 7	 11	 14	 x	 x	 x	 16	 16
245	 6	 8	 9	 11	 13	 12	 14	 15	 15	 15
246	 4	 4	 7	 7	 9	 10	 10	 10	 10	 10
247	 6	 7	 11	 13	 14	 15	 17	 x	 17	 17
248	 8	 9	 11	 14	 17	 x	 x	 x	 20	 20
249	 4	 4	 6	 9	 10	 12	 12	 x	 12	 12
250	 2	 2	 2	 3	 5	 x	 x	 x	 7	 7
252	 6	 9	 11	 14	 17	 x	 x	 x	 20	 18
253	 0	 2	 6	 11	 11	 4	 6	 8	 8	 8
255	 7	 11	 14	 16	 19	 x	 x	 x	 20	 19
256	 4	 4	 6	 6	 9	 11	 11	 x	 12	 12
257	 5	 7	 11	 13	 16	 x	 x	 x	 17	 17
258	 4	 2	 2	 3	 6	 7	 7	 x	 8	 8
259	 5	 9	 11	 14	 16	 x	 x	 x	 16	 16
260	 6	 7	 9	 13	 14	 16	 x	 x	 16	 16
261	 4	 5	 6	 3	 7	 9	 11	 11	 11	 11
262	 7	 6	 8	 13	 15	 x	 x	 x	 15	 15
Table 4.4b contd./
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TaMs 4.4b (contd.) S.rial Barthsl ind.x of strok• patients in the iddl.
prognostic group eanag.d on th. stroke unit (n75) between 0-12 weks
after inclusion in the randaiised study (Chapter 8).
Pt No Adn wk 1 wk 2 wk 3 wk 4 wk 6 wk 8 wk 10 wk 12 Dii
263	 3	 3	 4	 4	 6	 9	 10	 10	 10	 10
264	 2	 5	 8	 11	 13	 10	 13	 13	 13	 13
265	 6	 10	 13	 16	 18	 x	 x	 x	 18	 18
266	 8	 12	 15	 16	 17	 17	 19	 x	 20	 19
267	 3	 5	 7	 4	 9	 12	 13	 x	 15	 15
268	 4	 4	 4	 6	 10	 x	 *	 x	 10	 10
270	 5	 9	 10	 10	 12	 13	 13	 16	 16	 16
271	 5	 5	 9	 13	 17	 x	 x	 *	 18	 18
401	 9	 12	 15	 17	 x	 x	 x	 x	 17	 17
402	 7	 11	 17	 19	 *	 x	 x	 x	 20	 19
403	 2	 5	 7	 10	 11	 13	 14	 x	 16	 14
408	 11	 13	 15	 13	 18	 x	 x	 x	 18	 18
411	 3	 7	 9	 11	 14	 *	 x	 x	 16	 16
412	 12	 12	 14	 16	 18	 *	 x	 x	 20	 18
414	 0	 5	 9	 11	 11	 *	 x	 x	 11	 11
416	 2	 7	 12	 13	 13	 15	 15	 15	 15	 15
418	 3	 3	 6	 12	 14	 16	 x	 x	 16	 16
419	 4	 7	 11	 17	 18	 x	 x	 x	 20	 20
421	 3	 7	 10	 15	 17	 x	 x	 *	 18	 17
422	 9	 13	 15	 17	 x	 x	 x	 x	 18	 17
424	 3	 8	 5	 9	 11	 14	 16	 x	 16	 16
425	 4	 2	 3	 6	 9	 11	 11	 x	 12	 12
426	 11	 11	 11	 14	 19	 x	 x	 x	 19	 19
427	 4	 7	 14	 17	 x	 x	 x	 x	 18	 18
430	 7	 7	 9	 11	 11	 13	 14	 x	 14	 14
431	 0	 4	 6	 6	 x	 x	 x	 x	 4	 6
432	 5	 7	 12	 15	 18	 x	 x	 x	 18	 18
434	 4	 4	 4	 9	 11	 11	 13	 x	 13	 13
436	 11	 9	 14	 17	 19	 x	 x	 x	 20	 19
438	 11	 13	 17	 18	 x	 x	 x	 x	 17	 18
440	 3	 5	 7	 11	 11	 14	 16	 x	 16	 16
443	 5	 5	 7	 7	 9	 11	 11	 x	 12	 12
444	 3	 3	 3	 5	 7	 7	 8	 x	 9	 9
446	 5	 7	 9	 11	 11	 12	 12	 x	 12	 12
448	 0	 9	 14	 17	 18	 *	 x	 x	 18	 18
451	 4	 5	 8	 8	 10	 11	 11	 x	 11	 11
Adan: Barthel index on adaission
Dii: Barthel index at discharge
wk: week
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ADDendix II: Methodology of Orpington Prognostic Score
The Orpington Prognostic Score
The Orpington Prognostic Score (OPS) was developed for use In stroke
patients prior to rehabilitation and incorporates measures of motor deficit,
proprioception, balance and cognition.
clinical Features	 Score
Motor deficit in arm
MRC grade 5	 0
MRC grade 4	 0.4
MRC grade 3	 0.8
MRC grade 1-2	 1.2




slight difficulty 	 0.4
finds thumb via arm	 0.8
unable to find thumb	 1.2
Balance
walks 10 feet without help 	 0
maintains standing positIon	 0.4
maintains sitting position	 0.8
no sitting balance	 1.2
Cognition
Mental Test Score 10	 0
Mental Test Score 8-9 	 0.4
Mental Test Score 5-7 	 0.8
Mental Test Score 0-4	 1.2
Total acore - 1.6 + motor + proprioception + balance + cognition
MRC: Medical Research Council grading for power
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The clinical examination on which Orpington Prognostic Score is based
Is conducted as follows:
A) Motor Function: (To be measured in the upper limb)
Complete paralysis (MRC = 0): When the patient is unable to move the affected limb
and no flicker of muscular contraction Is visible.
Severe weakness FMRC = 1-2): When there is a ificker when attempting movement or
the patient is able to move the affected arm but Is unable to lift It to shoulder height
and Is unable to push against the examiner's hand.
Moderate weakness IMRC = 3): When the patient is able to lift the affected arm to
shoulder level but is unable to push against the examiner's hand.
Slight weakness IMRC = 4): When the patient Is able to lift the arm to shoulder height
and is able to push the examiner's hand but the affected limb Is weaker than the
unaffected.
No weakness FMRC = 5): There is no difference in the abifity of the affected and
unaffected limbs to push against the examiner's hand.
B) Proprioception
After explaining and demonstrating the procedure and confirming
normal proprioception In the unaffected arm, by the patient touching the nose while
their eyes are closed, the examiner lifts the affected arm to eye level. The patient is
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then told verbally or by gestures to grasp the thumb of the affected hand with the good
hand. The examiner then places a hand over the patient's eyes and raises the patient's
affected hand to well above the patient's head. The patient Is then asked to grasp the
thumb as before.
Severe difficulty: The patient is unable to find his thumb and does not climb up the
affected arm In order to locate it.
Moderate difficulty: The patient finds the affected arm and then this leads him to the
affected thumb.
Slight difficulty: The patient alms in the right general direction but misses the affected
thumb by no more than 3 inches, and is able to locate it withIn 5 seconds.
No difficulty: The patient is able to locate the affected thumb accurately.
C) Balance
Lvin: When the patient Is unable to sit up without help, and once sat up is unable to
MAINTAIN the sitting position with their legs together and flexed over the side of the
bed unsupported.
Sitting: When the patient is able to MAINTAIN the sitting position with their legs
together and flexed over the side of the bed without support but Is unable to stand.
Standing: When the patient is able to MAINTAIN the standing position without support
but cannot walk without human assistance.
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Wa1k1n: When the patient can walk without human assistance for a distance of about
ten feet.
DJ Hodklnson'g Mental Test score
Score one point for each question answered correctly:
1)Age of the patient
2)TIme (to nearest hour)
3) Address for recall (end of the test):
42, West Street. 	 1
4) Name of Hospital 	 1
5)Year	 1
6)Date of birth of patient 	 1
7)Month	 1
8)Years of First World War 	 1
9)Name of Monarch	 1
10)Count backwards from 20-1	 1
The test Is conducted on the ward with the patient responding verbally to questions
asked by the observer. In presence of dysphasias, patients are expected to respond
appropriately by speech or signs to spoken or written answers suggested by the
observer.
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ADDendix III: Orpington Stroke Management System.
Orpington Stroke Management System. Ver 1 .01
Copyright
(C) Dr L Ka ra an Dr Adrian J Fow e,
Programs (C) Dr Adrian J Fowle, 1991-1992
Orpington Hospital, Orpington, Kent.
Tel 0689 827050, Fax 0689 896468
Login
Please type in your username :
Please type in your password :
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detail for "other" residence code

















Orpngton Stroke Management System







Stroke_Date	 Age at stroke
Admit Date







Details of death or discharge








Personal care	 Enter as number of contacts per week.
Home care	 Use fractions for if less than weekly
















Date of Onset	 Time of Onset













Focal deficits when mxfmal
Higher cerebral dysfunction
Homonymous visual field defect
Disorder of conjugate eye movement
Ipsilat. deficit: 2 or more areas
Pure motor or pure sensory stroke
Ipsilat. deficit: restricted
Cranial N palsy & contralat. deficit
Bilateral motor and/or sensory deficit
Cerebellar & not ipsilat. longtract signs
Ataxic hemiparesis
Medullary or spinal syndromes
clinical Stroke Subtype:
Sensory symptoms
Sensory loss, right arm
Sensory loss, left arm
Sensory loss, right leg




































Drug History - Other drugs









































Investigation. - CT Scan
Was CT performed?
Does CT confirm clinical diagnosis?
Area of lesion
Pathology of lesion
Notes on CT Scan:
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Hospital Anxiety & Depression Scale
I feel tense or wound up








Lost hflrest In app'rnce
I feel restless
I look forward to things
I feel sudden panic
I enjoy book/radio/TV









Walking outside >15 mm
Actively pursuing hobby









































Orpington Stroke Management System
Assessment Form



































Orpington Stroke Management System
Assessment Form






Speech and Language Assessment - Dysphasla













ADDendix IV: Orpington Stroke Management System Users Survey.
This survey is being undertaken to learn about users' views on the OSMS system in their
day-to-day work. This exercise is aimed at improving the system to make it more
user-friendly and relevant to stroke management. I would be grateful for your
cooperation.
Discipline: Nurse/Physio/OT/Speech Therapy/Doctor/Other
How long have you used OSMS: 	 <lmth	 1-3mths	 >3mths
How often do you use OSMS:	 <1/wk	 1-2/wk	 >2/wk
Time spent/session:	 <15 mins	 15-30 mins	 >30 mins
Do you find the system easy to operate:
Are the "on-screen" instructions provided adequate:
Have you used the "training mode" provided:
Is the "training mode" helpful:
Does OSMS increases your work load:
Is the information collected useful:
Is time spent with OSMS balanced by benefits:
Do you think that the OSMS database helps to:
a) improve patient care:
b) make multidisciplinary decisions:
c) monitor patients progress:
d) audit efficacy of the unit:













Are ward round lists generated by OSMS helpful:	 Yes /No
Are OSMS discharge summaries more helpful than standard summaries: Yes/No
Is OSMS data suitable for research applications: 	 Yes/No
Can you see any applications of the information collected to your discipline: Yes/No
If yes, what sort of applications:
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Appendix V: Publications resulting from the work included in the thesis.
Original research papers:
1) Kalra L, Smith D, Crome P. "Stroke in patients aged over 75 years: Outcome and
predictors." Postgraduate Medical Journal 1993;69:33-36.
2) Kalra L, Crome P. "The role of prognostic scores in targeting stroke rehabifitation In
elderly patients." The Journal of the American Geriatrics Society 1993;41:396-400.
3) Kalra L, Dale P, Crome P. "Improving stroke rehabifitation: a controlled study." Stroke
1993;24: 1462-1467.
4) Kalra L. "Does age affect benefits of stroke unit rehabffitation?" Stroke
1994;25:346-351.
5) Kalra L, Dale P. Crome P. "Stroke rehabifitation units - do elderly stroke patients
benefit? Cerebrovascular DIseases 1 994;4: 146-151.
6) Kalra L. "Influence of stroke unit rehabilitation on functional recovery from stroke."
Stroke 1994;25:821-825.
7) Kalra L, Dale P, Crome P. "Evaluation of a clinical score for prognostic stratification of
elderly stroke patients." Age & Ageing 1994 (in press).
8) Kalra L, Fowle AJ. An integrated system for multidisciplinary assessments in stroke
rehabilitation. Stroke 1994 (in press).
Refereed abstracts
1) Kalra L, Smith D, Crome P. "Stroke in patients aged over 75 years: Outcome and
predictors." Age and Ageing 1992;21 (Suppi 2):P4.
2) Kaira L, Dale P, Randall G, Crome P. "Evaluation of a clinical prognostic scale for
elderly stroke patients." Age and Ageing 1993;22 (Suppi 3):P14.
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3) Kalra L, Smith D, Crome P. "Stroke In patients aged over 75 years: Outcome and
predictors." World Congress of Gerontology, Budapest, July 1993.
4) Kaira L, Dale P, Crome P. "Improving stroke rehabilitation: a controlled study."
Journal of the American Geriatrics SocIety 1993; 41 (Suppi 1):SA18.
5) Kalra L, Dale P, Crome P. "Do stroke units benefit elderly stroke patients? Age and
Ageing 1994;23 (Suppi 1):P5.
6) Kalra L, Fowle AJ. "Integrated clinical workstations: an evaluation on a stroke ward."
Age & Ageing 1994; 23 (Suppi 2):P14.
7) Kalra L, Dale P. Crome P. "Does stroke unit rehabifitation hasten functional recovery
from stroke? Age & Ageing 1994;23 (Suppi 2):P8.
8) Kalra L. "An integrated system for multidisciplinary assessments for stroke In elderly
people." AgIng 1994 (in press)
9) Kalra L, Dale P. Crome P. "A clinical prognostic score for stroke outcome In elderly
patients." Journal of the American Geriatrics Society 1994 (in press).
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